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INTRODUCTION 


The  Energy  Research  Information  System  (ERIS)  is  a 
cooperative  program  of  the  Old  West  Regional  Com- 
mission (OWRC)  and  the  U.S.  Forest  Service,  Surface 
Environment  and  Mining  (SEAM) .   The  Old  West  Reg- 
ional Commission  is  a  Federal-State  partnership 
whose  function  is  to  stimulate  programs  for  orderly 
economic  growth  and  development  in  the  states  of 
Montana,  Nebraska,  North  Dakota,  South  Dakota,  and 
Wyoming.   Established  in  1972  under  the  Public 
Works  and  Economic  Development  Act  of  1965,  it  is 
one  of  seven  such  Commissions  in  the  United  States. 
Its  offices  are  located  in  Washington,  D.C.,  Rapid 
City,  South  Dakota,  and  Billings,  Montana.   The 
SEAM  program  provides  and  applies  technology  in 
order  to  maintain  or  restore  the  quality  of  the 
environment  and  surface  values  of  forests  and  range- 
lands  subject  to  mining.   The  SEAM  office  is  also 
located  in  Billings,  Montana. 

The  objective  of  ERIS  is  to  compile  and  make  avail- 
able to  the  energy  research  users  of  the  Region  an 
up-to-date  inventory  of  ongoing  and  recently  com- 
pleted energy-related  research  projects.   By  pro- 
viding researchers  with  a  means  of  communication 
with  other  researchers  and  allowing  government 
and  policy  decision-makers  access  to  Regional 
energy  research,  ERIS  aims  to  improve  communication 
channels  among  energy  research  users.   Use  of  the 
system  can  be  an  aid  in  avoiding  research  duplica- 
tion and  pinpointing  areas  of  additional  research 
need. 


energy-related  research  projects  in  as  comprehen- 
sive a  manner  as  possible.   This  includes  reclama- 
tion, energy  conversion,  and  land  use  research, 
socioeconomic  impact  and  alternate  energy  resource 
studies,  as  well  as  programs  related  to  energy 
development  which  do  not  necessarily  involve 
research. 

The  geographic  focus  of  ERIS  is  upon  research  con- 
ducted in  the  Old  West  Region.   Research  outside  of 
the  Region  is  included  when  it  is  offered  by  the 
reporting  agency  as  being  applicable  to  research 
efforts  or  developments  within  the  Region. 

The  first  Quarterly  Report  of  system  holdings  was 
issued  November,  1975.   It  contains  abstracts  of 
300  energy-related  research  projects.   Subsequent 
Quarterly  Reports  serve  not  only  to  update  the 
system  on  newly  funded  projects,  but  also  to  fill 
in  the  gaps  on  ongoing  and  recently  completed  proj- 
ects not  previously  reported. 

The  compilation  of  energy  research  projects  in  the 
Quarterly  Reports  has  been  accomplished  by  com- 
bining ERIS's  own  information-gathering  efforts  with 
those  of  other  clearinghouses  -  most  notably,  the 
Oak  Ridge  National  Laboratory's  "Inventory  of  Cur- 
rent Energy  Research  and  Development,"  the  Montana 
Energy  Advisory  Council,  and  the  other  various 
energy  agencies  of  Wyoming,  North  Dakota,  Nebraska, 
and  South  Dakota. 


ERIS  Scope 

The  term  "energy-related"  covers  a  broad  spectrum 
of  activities  and  encompasses  a  large  volume  of 
research.   Nonetheless,  ERIS  attempts  to  report 


Use  of  the  ERIS  Quarterly  Report 

Chapter  Breakdowns 
The  research  projects  included  In  the  Quarterly 
Reports  are  categorized  by  broad  subject  areas. 


or  chapters.   For  example,  coal  research  is  broken 
down  into  eight  chapters  dealing  with  specific 
subjects  such  as  Reclamation,  Water  Resources,  and 
Social  and  Economic  Studies. 

Indexes 
In  addition,  further  access  Is  provided  by  four 
indexes  -  location,  personal  name,  organization, 
and  subject.   The  following  are  suggestions  which 
may  help  you  in  the  use  of  the  indexes: 

The  Location  Index  utilizes  the  2-letter  abbrevi- 
ations for  states'  names,  i.e.  MT  for  Montana,  WY 
for  Wyoming,  and  so  forth. 

The  Personal  Name  Index  contains  the  personal 
names  of  the  investigators,  supervisors,  project 
monitors,  and  authors  of  publications  for  each 
project. 

The  Organization  Index  contains  uniform  names  of 
all  organizations  included  in  the  main  body  of 
ERIS.   Government  agencies  listed  in  the  Organiza- 
tion Index  are  prefaced  by  the  organization's 
affiliation,  for  example,  South  Dakota   Office  of 
Energy  Policy,  and  U.S.    Forest  Service,  Surface 
Environment  and  Mining. 

The  Subject  Index  is  the  keyword  list  that  is  also 
used  in  conducting  computer  searches.   If  a  user 
wishes  to  conduct  a  manual  search  of  the  system 
using  the  Subject  Index,  it  is  recommended  that  a 
combination  of  general  and  specific  terms  be  used. 
As  an  example,  if  the  user  is  trying  to  identify 
all  projects  on  the  effects  of  mining  on  the  range- 
land  environment,  the  user  should  consult  "range 
ecology,"  but  may  find  additional  references  under 
the  broad  term  "bioenvironment ." 

In  addition  to  subject  terms,  the  Subject  Index 
contains  specific  program  names,  such  as  Project 


Lignite,   and  location  names,  such  as  Powder  River 
Basin. 

Amendments 
Each  Quarterly  Report  subsequent  to  the  first 
issue  contains  an  Amendments  chapter.   When  repor- 
ted by  information  contributors,  this  chapter 
records  major  changes  in  research  project  informa- 
tion.  It  also  serves  as  a  notice  of  completed 
research  projects  in  which  reports  and  publications 
are  available. 

Computer  Search  Service 

The  holdings  of  ERIS  are  computerized,  allowing 
for  flexibility  in  conducting  special  searches  of 
the  data  file.   Each  of  the  data  categories  in  the 
Reporting  Form  (reproduced  on  the  following  pages) 
or  any  combination  of  categories  can  be  used  to 
formulate  a  computer  search.   Subject  searches  can 
be  conducted  using  assigned  keywords   and  by  scan- 
ning the  abstract  and  title  on  a  free   text  basis. 

The  computer  search  service  is  offered  as  a  comple- 
ment to  the  Quarterly  Reports.   If  your  inquiry 
concerning  energy  research  cannot  be  answered  by 
manual  use  of  the  Quarterly  Report,  contact  a  member 
of  the  ERIS  staff  and  request  that  a  computer  search 
be  conducted.   The  time  involved  in  performing  the 
search,  compiling  the  projects  and  mailing  is 
anticipated  to  be  one  week. 


Please  direct  your  inquiries  to:   Beth  Givens  or 
Cathy  Boyd,  ERIS,  Old  West  Regional  Commission, 
Fratt  Bldg.  Suite  306A,  Billings,  Mt   59101. 
406-245-6711  x6665  (commercial)  or  585-6665  (FTS) . 
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PCOJECT  TITLE: 
«N  ASSESSMENT 
DAKOTA 

PROJECT  NUMBER: 
057 

INVESTIGATCKS : 
NEAL  JACSUOT 

PROJECT  SUPERVISOR 
LARRY  FINNERTY 
SOUTH  DAKOTA  SI 
BOX  1586 
RAPID  CITY,  SD 

COORDINATOR : 

SOUTH  DAKOTA  ST 
HARLEY  DUNCAN 
CAPJTOL  BLOG 
PIERRE,  SD   575 

PRIMARY  SPQNSiR: 
OLD  UEST  REGION 
PHIL  BROOKS 
201  MAIN  ST  SUI 
RAPID  CITY,  SD 

PRINARY     FUNDING     AM 
fY        75     -    7,D0D 

SECONDARY  FUNDING 
FY  75  -  4,875 

TIME  FRAME: 

06  01  74  TO  05 

LOCATION: 

SD  -  REGION  Of 

ABSTRACT: 

GRANTEE  SHALL 
COAL  MINING  AND 
AVAILABLE  FROM 
1.  THE  INTERIM 
GREAT  PLAINS  RE 
OLD  «EST  REGION 
FEDERAL  AGENCIE 
AGRICULTURE,  AN 
GRANTEE  SHALL  D 

TO:   1.  COAL  oe 

PLANTS;  3,  COA 
IN  DISTRICT. 
GRANTEE  SHALL  1 
ON  AIR  QUALITY, 
SOCIOECONOMIC  I 
GRANTEE  SHALL  0 
DEFICIENT. 


OF  COAL  DEVELOPMENT  IN  WESTERN  SOUTH 


XTH  DISTRICT  COUNCIL  OF  LOCAL  GOVERNMENTS 

57701         

ATE  PLANNING  BUREAU 

01 


THE  PRIMARY  OBJECT  Of  THE  TWO  PHASES  OF  THE  STUDY 
DOCUMENT  IS  TO  MEASURE  THE  IMPACT  OF  COAL  DEVELOPMENT 

ON  UESTERIl  SOUIH-a/UtOIA     -  -    --        _ 

PHASE  I,  COMPLETED  IN  JUNE  1975,  HAS  A  PRELIMINARY 
ASSESSMENT  OF  THE  COAL  ACTIVITY  IN  THE  NORTHERN  GREAT 
PLAINS  REGION,  AND  HOW  IT  MAY  AFFECT  THE  SIXTH  DISTRICT, 
PHASE  II,  AN  EXTENSION  OF  THE  FIRST  PHASE  INCLUDING  UP 
TO  DATE  ACTIVITY  OF  IMPACT  AND  GROWTH  OF  COAL  DEVELOP- 
MENT, IS  TO  BE  COMPLETED  IN  MID  1976. 
REPORTS  AND  PUBLICATIONS: 

THE  IMPACT  OF  COAL  OEVELOPMEKT.   SIXTH  DISTRICT  COUNCIL 
Of  LOCAL  GOVERNMENTS.   JULY,  1975.  P.O.  BOX  1586  RAPID 
CITY,  SO   57701 


AL  COMMISSION 

TE  0 

57701 
OUNT: 

;  fY_76  -  6,iOD 
AMOUNTS : 


31  76 


THE  SIXTH  DISTRICT,  MESIERN  SD 


ASSESS  INfORMATION  AND  RESEARCH 

RELATED  DEVELOPMENTS  FROM 

INFORMATION 

STATE  AND  FEDERAL  AGENCIES 

TO  INCLUDE: 

REPORT  AND  WORK 

GROUP  REPORTS  OF  NORTHERN 

SOURCES  PROGRAM 

?.  RF^FARfM  FIINDFD  RY 

AL  COMMISSION; 

3.  RESEARCH 

CONDUCTED  BY 

S  INCLUDING  EPA 

,  USGS,  NSF, 

DEPT.  OF 

0  BUREAU  OF  RECLAMATION. 

ETERMINE  PLANS 

OF  COMPANIES 

WITH  RESPECT 

VELOPMENT;   2. 

STEAM  ELECTRIC  GENERATING 

L  GASIFICATION; 

4.  WATER  WITHDRAJULS 

EPORT  TO  PUBLIC  STATEMENT  OF  COAL  IMPACT 
WATER  DUALITY  AND  QUANTITY,  AND  USE  AND 
MPACT. 
UTLINE  AREAS  WHERE  CURRENT  RESEARCH  IS 
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FOR  CHEMICAL  CONSTITUENTS.   ALL  SAMPLES  HAD  GREATER 
THAN  250  PPM  SULFATE,  THE  UPPER  DRINKING  WATER  LIMIT 
RECOMMENDED  BY  THE  U.S.  PUBLIC  HEALTH  SERVICE.   THE 
SAMPLES  WERE  ALSO  HIGH  IN  CALCIUM,  MAGNESIUM,  AND  TOTAL 
DISSOLVED  SOLIDS. 

WATER  TAPLE  LEVELS  INDICATE  THAT  THE  SPOILS  AT  THE 
WYOOAK,  BELLE  AYR,  BIG  HORN,  AND  DECKER  MINES  WILL 
PECOME  SATURATED  TO  VARYING  DEGREES  UPON  ABANDONMENT. 
WHERE  THESE  SPOILS  ARE  PERMEABLE,  THEY  WILL  BECOME 
MAN-MADE  AQUIFERS — AN  INADVERTENT  BENEFICIAL  END- 
PRODUCT  OF  STRIP  MINING. 
REPORTS  AND  PUBLICATIONS: 

PERRY  H.  RAHN.   GROUND  WATER  IN  COAL  STRIP-MINE  SPOILS. 
MONTANA  ACADEMY  OF  SCIENCES  PROCEEDINGS,  FORT  UNION 
COAL  FIELD  SYMPOSIUM,  APRIL  25-26,  1975,  PP.34E-361. 


1.3    W/kTER    RCSOURCES 


00000097.      -  - 

PnOJECT  T ITLE: 

RECONNAISSANCE  TECHNieUES  FOR  EVALUATION  OF  REHABILITA- 
TION POTENTIAL  OF  ENERGY  RESOURCE  LANDS 
PROJECT  NUMBER: 

CR^S-IC 
INVESTIGATORS: 

LYNN  r,     SHOWN;  R.  F.  flLLER;  I.  S.  WCOUEEN;  C.  T. 

TANKERSLEY;  F.  A.  BRANSON 
PROJECT  SUPERVISOR: 

RICHARD  F.  HADLET,  CHIEF,  PUBLIC  LANDS  HYDROLOGY  PROSRAH 

U.S.  GEOLOGICAL  SURVEY,  WATER  RESOURCES  DIV. 

STOP    «1Z,     BOX    i5Q46_J£J«Vti -fJJIERAL    CENTER  

DENVER,     CO       fC225 
PfllNARY    SPONSOR: 

U.S.  GEOLOGICAL  SURVEY,  WATER  RESOURCES  DIV. 
SECONDARY  SPONSORS: 

U.S.  BUREAU  OF  LAND  KANASEKENT 

R.  L.  KUHLMAM.- 


BLDG  50,  DENVER  SERVICE  CENTER,  DENVER  FED.  CENTER 
DENVER,  CO   80225 

PBIHARY  FUNDING  A»OUNT: 
FT  76  -  36,200 

SECONDARY  FUNDING  AMOUNTS: 
FT  76  -  127.590 

TIXE  FRANE: 

07  01  74  TO  09  30  79 

LOCATION: 

m        ND   WY 

ABSTRACT: 

PROBLEI:   HYDR0L06IC  INFORMATION  WITH  RtSPECT  Ta  R£-  -.     - 
HAPILITATION  POTENTIAL  IS  NEEDED  BY  LOCAL,  STATE  AND 
FEDERAL  GOVERNMENTS,  PRIVATE  LANDOWNERS,  ENERGY 
COMPANIES  AND  OTHERS  PRIOR  TO  THE  GRANTING  OF  LEASES, 
THE  APPROVAL  OF  MINING  PLANS,  AND  THE  ACTUAL  MINING  OF 
PUBLICLY  OWNED  COAL.   THE  INFORMATION  IS  NEEDED  OVER 
THE  NEXT  ONE  TO  FULE^  Y  EARS  ,  SO  RECONtiAI  SSANC  E  TECHNlBUiS- 
MUST  BE  USED  TO  OBTAIN  MUCH  OF  THE  NECESSARY  DATA. 
THE  TWO  FACETS  OF  THE  PROBLEM  ARE:    1.  TO  DEFINE  THE 
BASELINE  CONDITIONS  AS  THEY  EXIST  PRIOR  TO  MINING  MOST- 
LY IN  AREAS  HAVING  SPARSE  HYDROLOGIC  DATA,  AND   2.  TO 
ASSESS  THE  POTENTIAL  FOR  REHABILITATION  OF  THE  LAND- 
WATER  SYSTEM  AFTER  MINING. 

OBJECTIVES:   THE  PURPOSE  OF  THIS  PROJECT  WILL  BE  TO  RE- 
FINE AND  APPLY  RECONNAISSANCE  TECHNIOUES  THAT  WILL 
PROVIDE  MAPABLE  AND  OTHER  EASILY  ASSIMILATED  INFOF'A- 
TION  TO  BE  USED  AS  BASELINE  DATA  AND  IN  EVALUATING  THE 
REHABILITATION  POTENTIAL  OF  LANDS  WHERE  ENERGY  RESOURCE 
MINING  IS  PROPDSEIL.  -  - 


3A 


DATA  WILL  BE  COLLECTED  AND  INTERPRETED  FOR  THE  FOLLOW- 
ING SUBJECTS:   MEAN  ANNUAL  RUNOFF,  2-,  5-  AND  10-TEAR 

PEAl    fLO^S»    SOIL    EiOttlBIL  ITY^  ANNUA).  -S£DIItEII-T    YIELDS, . 

SOIL-VEGETATION-WATER  ASSOCIATIONS,  E VAPOT RANSP IRAT I  ON , 
SLOPE  AND  EXPOSURE  EFFECTS  ON  VEGETATION  AND  HYDROLOGY, 
RECONSTRUCTION  OF  TOPOGRAPHY  AFTER  ASSUMED  MINING,  AND 
CHANNEL  AND  KILLSLOPE  EROSION. 
APPROACH:   THE  TECHNIfiUES  TO  BE  USED  TO  CHARACTERIZE 

WATERSHEDS    OF    VARIOUS    SIZES    AJ!Ei       1.    S0IL-M01SHJJU 

STORAGE  ASSOCIATED  WITH  VEGETATION  TYPES;   2.  ESTI- 
MATES OF  ANNUAL  RUNOFF  BY  SUBTRACTING  SO ZL -MOI STURE 
STORAGE  FROM  ANNUAL  PRECIPITATION;   3.  THE  RELATION  OF 
PERCENT  BARE  SOIL  TO  RUNOFF  AND  SEDIMENT  YIELD;   4. 
INDEX  OF  EROOIBILITY  BY  WATER  DISPERSION;   5.  ESTIMATES 

_0f    AlUiUAL  JUNOJX    AND    S-LAX    DISCKABGES.  USiNt    CHANNEL 

MEASUREMENTS;   6.  ESTIMATES  OF  SEDIMENT  YIELD  USING 
CLIMATE,  DRAINAGE  BASIN  CHARACTERISTICS  AND  RESERVOIR 
SEDIMENT  SURVEYS;   7.  EROSION  MONITORING  BY  RE-SURVEY- 
ING MONUMENTED  TRANSECTS;   8.  HILLSLOPE,  CHANNEL  AND 
GEOLOGIC  CROSS-SECTION  ANALYSIS  WITH  RESPECT  TO  RE- 
CONSTAUCTIDH  nF  THF  TOPORRAPHY  OF  pnTfNTIAl   MINF  ARPi^. 


SOILS,  VEGETATION  AND  RUNOFF  AND  EROSION  OF  NEARBY  MINE 
SPOILS  WILL  BE  INVESTIGATED. 

TYPE  OF  STUDY: 

PART  OF  'PUBLIC  LANDS  HYDROLOGY  PROGRAM,'  U.S.  GEOLOGI- 
CAL SURVEY,  WATER  RESOURCES  DIV. 

REPORTS  AND  PUBUCAIiONS: 

U.S.  DEPARTMENT  OF  THE  INTERIOR,  GEOLOGICAL  SURVEY.   1975. 
SEDIMENT  YIELDS,  P.  110-119;  VEGETATION,  SOIL  MOISTURE 
RETENTION  AND  SOIL  EROOIBILITY,  CHARACTERISTICS,  P.  12C  - 
142,  IN  USDI,  BUREAU  OF  LAND  MANAGEMENT,  RESOURCE  AND 
POTENTIAL  RECLAMATION  EVALUATION — HANNA  BASIN  STUDY  SITE, 

EMRIA    REPJJRT    NO.    2^  J17A.  .££.-      AVALLA&LE   AJj— aLJl    DISTRICT 

OFFICE;  1300  THIRD  STREET,  P.O.  BOX  670;  RAWLINS, 

WYOMING   82301  -  

U.S.    DEPARTMENT    OF    THE     INTERIOR,    GEOLOGICAL    SURVEY. 
1975.       VEGETATION,     SOIL-MOISTURE-RETENTION    CHARACTER- 
ISTICS    AND    SOIL     EROOIBILITY,    P.    126     -    148;     SEDIMENT 
YIELDS,    P.     149    r    15i,_  lJL_UiDi,_£Ull£JUl_aE_LA14D    MANAGf  - 


MENT,  RESOURCE  AND  POTENTIAL  RECLAMATION  EVALUATION — 
OTTER  CREEK  STUDY  SITE,  EMRIA  REPORT  NO.  1,  200  PP. 
VEGETATION,  SOIL-MOISTURE-RETENTION  CHARACTERISTICS 
ETC.  AVAILABLE  AT:   BUREAU  OF  LAND  MANAGEMENT  MONTANA 
STATE  OFFICE;  FEDERAL  BUILDING;  316  NORTH  26TH  STREET; 
BILLINGS,  MONTANA   59101  - 


i.t  »TnosPHERic  »hti  bioenv:ronkental  studies 
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Q0000132  -  - 

PROJECT  T ITLE  : 

SLA(GIN6  FIXED-BED  COAL  GASIFICATION 
PBOJE  CT  SUPERVISOR  : 

R.  C.  ELLMAN 

U.S.  ERCA,  GRAND  FORKS  ENERGY  RESEARCH  CENTER 

6RAKD  FORKS.  ND   58202 
PRIKARr  SPONSOR: 

U.S.  ERDA 
PRIHARY  FUNDING  ACOUNT: 

FT  75  -  160, OCO  ;  FY  76  -  600,000 

TIKE  FRAHE: 

07  01  7',  TO  06  30  80 

LOCATION: 
ND 

ABSTRACT: 

THE  OBJECTIVES  OF  THIS  PROJECT  ARE:   TO  OPERATE  A  FIXED- 
BED  SLAGGING  COAL  GASIFICATION  UNIT  OF  APOUT  1-TPH 
CAPACITY;  TO  STUDY  THE  EFFLUENTS  PRODUCED  DURING  OPERA- 
TION WITH  LIGNITE  AND  OTHER  LOy-RANK  COALS;  TO  DEVELOP 
METHODS  TO  REDUCE  ADVERSE  ENVIRONMENTAL  EFFECTS  AND 
yATER  USAGE;  TO  DETERMINE  GASIFICATION  CHARACTERISTICS 
OF  SELECTED  WESTERN  COALS;  AND  TO  DEVELOP  TECHNIQUES 
TO  REDUCE  OR  REMOVE  LIMITATIONS  OF  FEED  SIZE  CONSIST 
AND  MOISTURE  CONTENT  IN  FIXED-BED  GASIFICATION  SYSTEMS. 


00000133 
PROJECT  TITLE: 

CONTROL  OF  ASH  FOULING  IN  COMBUSTION  OF  WESTERN  COALS 
PROJECT  SUPERVISOR: 

E.  A.  SONDREAL;  P.  H.  TUFTE 

U.S.  ERDA,  GRAND  FORKS  ENERGY  RESEARCH  CENTER 

GRAND  FORKS,  ND   5S202 
PRIMARY  SPONSOR: 

U.S.  ERDA 
PRIMARY  FUNDING  AMOUNT: 

FY  73  -  U»,000  ;  FY  74  -  110,000  ;  FY  75  -  250,000  ; 

FY  76  -  250,000 
TIME  FRAME: 

07  01  65  TO  06  30  79 
LOCATION: 

ND 
ABSTRACT: 

DEVELOPMENT  OF  INFORMATION  ON  FIRESIDE  ASH  FOULING  TO 

IMPROVE  THE  THERMAL  EFFICIENCY  AND  AVAILABILITY  OF  STEAM 

GENERATORS  BURNING  WESTERN  U.S.  COALS.   DEVELOPMENT  OF 


DETAILED  INFORMATION  ON  THE  ASH  CHARACTERISTICS  OF  WEST- 
ERN COALS;  MEASUREMENTS  OF  RATES  OF  ASH  BUILD-UP  IN  A 
LABORATORY  FURNACE  BURNING  SELECTED  COALS;  AND  ESTAB- 
LISHMENT OF  THE  MECHANISMS  WHEREBY  RAPID  FOULING  OCCURS 
TO  DEVELOP  NEW  METHODS  OF  FIRESIDE  ASH  FOULING  CONTROL. 
REPORTS  AND  PUBLICATIONS: 

P.  H.  TuFTE,  w.  6ECKERING.  A  PROPOSED  MECHANISM  OF  ASH 
FOULING  IN  BURNING  NORTHERN  GREAT  PLAINS  LIGNITE.  PRE- 
SENTED AT  THE  ANNUAL  MEETING  OF  THE  AMERICAN  SOCIETY  OF 
MECHANICAL  ENGINEERS,  NOVEMBER  1974,  NEW  YORK:  PREPRINT 
AVAILABLE. 


BIOENVIRONMENTAL  IMPACT  OF 
THE  FORT  UNION  BASIN,  MT 


00000135 

PROJECT  T  ITLE  : 

INVE  STIGATION  OF  THE 
FUEL  POiER  PLANTS  IN 

PROJECT  NUMPER: 

EPA  R8C3215-02-0 

PROJECT  SUPERVISOR: 
C.  C.  GORDON 

UNIV.  OF  MONTANA,  OEPT.  CF  BOTANY,  ENVIRONMENTAL  STUDIES  LAB. 
MISSOULA,  MT   59801 

PRIMARY  SPONSOR  : 

U.S.  EPA,  CORVALLIS  NAT.  INV.  RESEARCH  CENTER 
200  SW  35TH  ST. 
CORVALLIS,  OR   97330 

PRIMARY  FUNDING  AMOUNT: 

1975  -  46,000  ;  1976  -  60,000 

TIME  FRAME: 

Of  01  74  TO  09  30  76 

LOCATION: 

MT   -   FORT  UNION  BASIN 

ABSTRACT: 

THE  PURPOSES  OF  THIS  STUDY  ARE  TO  ASSESS  THE  EFFECTS  OF 
COAL-FIRED  STEAM  ELECTfIC  POWER  GENERATION  ON  FUNGAL  AND 
INSECT  POPULATIONS,  ON  PRECIPITATION  CHEMISTRY,  AND  ON 
VEGETATION   IN  THE  VICINITY  OF  COLSTRIP,  MONTANA.    STUDIES 
ARE  BEING  CONDUCTED  ON  GRASSLANDS  EXCLOSURES  WHICH  WILL 
BE  IMPACTED  BY  THE  POWER  PLANT  AND  ON  GRASSLAND  EXCLOSURES 
TO  BE  STRESSED  WITH  S0(2)  FUMIGATION  AND  WHICH  IS  OUT- 
SIDE THE  MAIN  IMPACT  AREA.   CHEMICAL  ANALYSES  HAVE  BEEN 
PERFORMED  ON  VEGETATION  FROM  ALL  EXCLOSURES  AND  WILL  BE 
CONTINUED.   FUNGI  HAVE  BEEN  CULTURED  AND  NATIVE  VEGETA- 
TION WILL  BE  INNOCULATED  AT  ALL  EXCLOSURES.   INSECT  SUR- 
VEYS HAVE  BEEN  CONDUCTED  AT  EXCLOSURES  AND  ON  SURROUND- 
ING AkEAS.   DAMAGE  TO  PINES  BY  INSECTS  IS  BEING 
ASSESSED.   FOREST  INSECT  PESTS  WILL  BE  CULTURED  AND 
STRESSED  BY  S0(2)  FUMIGATION.   STUDIES  DESIGNED  TO 
DETERMINE  THE  EFFECTS  CF  S0(2)  ON  BEES  WILL  PE  CONDUCT- 
ED AT  SITES  WHICH  ARE  TO  BE  STRESSED  BY  S0(2)  FUMIGATION 


.A  *7«0SPh€RIC  »H0  B:0ENV1B0NMENTAL  STUDIES 


•hD  fROU  NATIVE  HIVES  IN  THE  HIGH  IMPACT  A 

ANALYSES  fOR  FLUORIDE  AND  SULFUR  DIOXIDE  » 

fORHEO  AND  klLL  BE  CONTINUED  ON  BEES  CCLLE 

COLSTRIP  AREA. 

ACTIVITIES  OF  THE  SECOND  TEAR  Of  THE  3-YEA 

CLUDE: 

1.  CONTINUATION  OF  A  SURVEY  STUDT  OF  THE 
FUNGAL  POPULATIONS.  INFESTATION,  AND  OA"AG 
OF  INDIGENOUS  PLANTS  AT  THE  SEVEN  NERL  SIT 
i;  PONDEROSA  PINE  SUPPLEMENTARY  SITES. 

2.  CONTINUATION  OF  THE  ANALYSIS  AND  SELEC 
INDIGENOUS  PLtNT  SPECIES  kHICH  HAVE  A  DIVE 
UNDERSTANDABLE  INTERRELATIONSHIP  WITH  SELE 
AND  FUNGAL  SPECIES  COLLECTED  FROM  THE  STUD 
!.  CONTINUATION  OF  SELECTING  AND  TESTING 
AND  PENEFICIAL  FUNGAL  AND  INSECT  SPECIES  U 
KINING  EIOENVIRONCENTAL  IMPACTS  OF  THE  EMI 
FOSSIL  FUEL-FIRED  POWER  PLANTS  ON  THESE  FU 
SPECIES  AND  THEIR  RELATIONSHIP  TO  PLANT  SP 

4.  CONTINUATION  OF  CHEMICAL  ANALYSIS  OF  T 
PLANTS  AND  INSECTS  WHICH  ARE  BEING  UTILIZE 
INVESTIGATION  OF  THE  POTENTIAL  IMPACT  OF  T 
OF  FOSSIL  FUEL-FIRED  POWER  PLANTS. 

5.  CONTINUATION  OF  STUDIES  ON  THE  GROWTH 
PINE  TREES  AT  SITES  WITH  HIGH  PROEABILITY 
PACTED  6Y  THE  EMISSIONS  OF  THE  COLSTRIP  UN 
COAL-FIRED  POWER  PLANTS:   (A)  TO  OUANTIFY 
AND  STEM  GROWTH;   (E)  TO  OUANTIFY,  THROUGH 
ANALYSIS,  THE  ANNUAL  GROWTH  OF  THE  STUDY  T 
LAST  25  TO  30  YEARS;    (C)  TO  CARRY  OUT  CHL 
ANALYSIS  OF  THE  DIFFERENT  YEARS'  NEEDLE  GR 
TO  OUANTIFY  NEEDLE  RETENTION  TIME,  AND  OIS 
INSECT  DAMAGE  AND  INFESTATION  INDICES  FOR 
PINE  TREES  AT  THE  SELECTED  STUDY  SITES. 
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PROJECT  T  ITLE  : 

EFFECTS  OF  S02  AND  OTHER  COAL-FIRING  PLANT  EMISSIONS 

ON  PRODUCER,  INVERTEBRATE  CONSUMER  AND  DECOMPOSER  STRUCTURE 

AND  FUNCTION  IN  AN  EASTERN  "ONTANA  GRASSLAND 
INVESTIGATORS : 

WILLIAM  K.  LAUENROTH;  ROBERT  WOODMANSEE 
PROJECT  SUPERVISOR: 

J.  L.  DODD 

COLORADO  STATE  UNIV.,  NATURAL  RESOURCE  ECOL.  LAB. 

FT.  COLLINS,  CO   £0523 
PRIMARY  SPONSOR : 

U.S.  EPA,  CORVALLIS  NAT.  ENV.  RESEARCH  CENTER 

ERIK  PRESTON 

CORVALLIS,  OR   97330 


PRIMARY  FUNDING  AMOUNT: 
TOTAL  560,000 
1974  -  75,000  ;  1575 
1977  -  200,000 

TIME  FRAME: 

04  01  74  TO  04  01  76 

LOCATION: 

MT   -   FORT  UNION  BASIN  NEAR  ASHLAN 

ABSTRACT: 

THE  OBJECTIVES  OF  THE  STUDY  ARE  THR 
OBJECTIVES  RELATES  TO  THE  CONTROLLE 
FOUR  LEVELS  OF  GASEOUS  SC2  (AXPIENT 
ARE  BEING  APPLIED  TC  SEPARATE  ONE-A 
LOCATED  ON  THE  GRASSLANDS  Of  CUSTER 
THE  OBJECTIVES  ASE.  TO  DETERMINE  THE 
THE  SEASONAL  EIOMASS  DYNAMICS  OF  TH 
VERTEBRATE  CONSUMER  COMPONENTS  AND 
RATES. 

THE  SECOND  ARRAY  OF  OBJECTIVES  RELA 
MONITORING  OF  FOUR  GRASSLAND  STUDY 
FIRING  POWER  PLANT  -AT  COLSTRIP^  MON 
THAT  THESE  AREAS  WILL  PE  EXPOSED  TO 
OF  ATMOSPHERIC  POLLUTION  FROM  THE  C 
THE  OBJECTIVES  FOR  1974  AND  1975  WE 
DECOMPOSITION  RATES  AND  THE  SEASONA 
OF  THE  PRODUCER  AND  INVERTEBRATE  CO 
Of  EACH  OF  THESE  ECOSYSTEMS  IN  THE 
TO  THEIR  FIRST  EXPOSURE  TO  EMISSION 
FIRING  PLANT. 

THE  THIRD  ARRAY  OF  OBJECTIVES  FOR  T 
PERTAINING  TO  THE  ADAPTATION  OF  THE 
MATHEMATICAL  MODEL  TO  THE  GRASSLAND 
ABOVE  MENTIONED  STUDY  AREAS.  THE  M 
MODEL  BASED  ON  ECOLOGICAL  PROCESSES 
THE  MODEL  WILL  BE  ALTERED  TO  ALLOW 
EASTERN  MONTANA  GRASSLAND  UNDER  STR 
POLLUT  ANTS . 

TYPE  OF  STUDY: 

PART  OF  'THE  B I  QENVlliONMENIAL- UIPAC 
POWER  PLANT,'  U.S.  ENVIRONMENTAL  PR 

REPORTS  ANO  PUBLICATIONS: 

A.  INTERIM  ANO  PROGRESS  REPORTS  HA 
ENVIRONMENTAL  PROTECTION  AGENCY.  C 
U.S.  EPA,  CORVALLIS  NERL. 
LAUENROTH,  U.  K.,  J.  i. .  DODD,  f.  K. 
R.  6.  WOODMANSEE.  1975,  BIOMASS  DY 
PRODUCTION  IN  MIXED  PRAIRIE  GRASSLA 
MONTANA:  BASELINE  DATA  FOR  AIR  POL 
UNION  COAL  FIELD  SYMPOSIUM.  MONT. 
1975. 
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PROJECT  T  ITLE  : 

EVALUATION  OF  POTENTIAL  AIR  POLLUTION  l>Af«A6E  TO  CONIFER- 
OUS FOREST  ECOSTSTEfS  IN  THE  ASHLAND  DIVISION,  CUSTER 
NATIOHAL  FOREST 

PROJECT  NUNBER: 

6W-920-01-929-7521 

INVESTIGATORS : 
C.    C.    GORDON 
UNIV    OF    MONTANA,    DEPT    OF    BOTANY 

HISSOULA,    f<T 

CLINTON  E.  CARLSON  (USES) 

PROJECT  SUPERVISOR: 
CLINTON  E.  CARLSON 
U.S.  FOREST  SERVICE.  REGION  I 
FEDERAL  BLDG. 
mSSOULA,  PT   59801    .-.--.  ^     -       

COOPERATOR : 

MONTANA  DEPT  OF  HEALTH  t    ENVIRONMENTAL  SCIENCES 

PRIMARY  SPONSOR: 

U.S.  FOREST  SERVICE,  REGION  I 

SECONDARY  SPONSORS: 

U.S.  FOBEST  SERVICE,  SURFACE  ENVIRONMENT  AND  MINING 
U;  GRAND  AVE. 
BILLINGS,  MT   S9102 

PRIMARY  FUNDING  AMOUNT: 
59.500 

SECONDARY  FUNDING  AMOUNTS: 

29,000  - 

TIME     FRAME: 

06    01    75    TO    06    30    76 

LOCATION: 

PIT       -       ASHLAND    DIV.,    CUSTER    NAT.     FOREST 

ABSTRACT: 

A  SYSTEM  OF  25-30  PERMANENT  PLOTS  ARE  BEING  ESTABLISHED 
ON  THE  ASHLAND  DIVISION,  CUSTER  NATIONAL  FOREST,  TO 
DETECT  AND  MEASURE  THE  IMPACT  OF  COAL-FIRED  POWER  PLANT 
EMISSIONS  ON  FOREST  AND  RANGE  RESOURCES.   BASELINE 
VARIABLES  BEING  MEASURED  INCLUDE  CURRENT  STATUS  OF  INSECTS, 
DISEASES,  AND  ABIOTIC  PATHOLOGIES,  TOTAL  SULFUR  AND 
FLUORIDE  CONTENT  OF  REPRESENTATIVE  VEGETATION,  AND 
MEASUREMENT  OF  BIOMASS  OF  PONDEROSA  PINE  FOLIAGE.   IN 
ADDITION,  TOTAL  CHLOROPHYLL  Of  PINE  FOLIAGE  IS  BEING 
MEASURED.   ANAYLSES  OF  AIR  FOR  FLUORIDE  AND  SULFUR  ARE 
BEING  DONE,  AND  CHEMISTRY  Of  PRECIPITATION  IS  BEING 
CHARACTERI ZED. 
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316B  RESPONSES  WERE  OBTAINED  WHICH  INDICATE  WORKEBS' 

CHARACTERISTICS  WITH  RESPECT  TO  HOUSEHOLD  COMPOSITION, 

PLACE  Of  RESIDEiiXE*  £A£\(1I11JS-  RtSlnilltE,  JUU)  OtfUEAHOM- 

A  COMMUNITY  SURVEY,  DURING  WHICH  THREE  SOCIAL  SCIENTISTS 

LIVED  FOR  A  TirE  IN  THREE  OF  THE  HOUSEHOLD  SURVEY 

CO"«UNITIES,  AND  CONDUCTED  STRUCTURED,  IN-DEPTH  INTER- 

VIEWS WITH  HOUSEHOLDS  AND  LESS  STRUCTURED  INTERVIEWS 

WITH  INSTITUTIONAL  REPRESENTATIVES,  WAS  THE  THIRD 

ACTIVITY  OF  THE  STUDY.   THE  PURPOSE  OF  THIS  PROCEDURE 

WAS  TO  DETERMINE  SOKE  OF  THE  CONSTRUCTION  PERIOD  If'PACTS 

ON  THE  PERSONAL  LIVES  OF  COHBUNITT  RESIDENTS  AND  ON  THE 

COMMUNITIES'  INSTITUTIONS,  AND  ALSO  TO  OBSERVE  BOTH 

INDIVIDUAL  AND  INSTITUTIONAL  RESPONSE  TO  THOSE  IMPACTS. 

REPORTS  AND  PUBLICATIONS: 

THE  RESULTS  Of^TJfE  STUDY_ARX  SUHfiRlZiD  IN  10  OOtliBXIUS^^ 

I.   CONSTRUCTION  WORKER  PROFILE:   FINAL  REPORT 

PURPOSE:   TO  PROVIDE  A  DETAILED  ACCOUNT  OF  THE  PURPOSE, 

METHOD,  AND  RESULTS  OF  THE  STUDY.   EMPHASIS  IS  PLACED 

ON  GENERALIZATIONS  SUPPORTED  BY  THE  DATA  WITH  SPECIAL 

ATTENTION  TO  THE  APPLICABILITY  OF  THE  RESULTS  TO  THE 

PLANNING  AND  IMPACT  ASSESSMENT  PROtESSEi.^   - 

II.   CONSTRUCTION  WORKER  PROFILE:   SUMMARY  REPORT 

PURPOSE:   TO  MAKE  THE  OBJECTIVES  AND  PRINCIPAL  FINDINGS 

OF  THE  STUDY  EASILY  ACCESSIBLE  TO  THE  NONTECHNICAL 

READER  . 

III.   CONSTRUCTION  WORKER  PROFILE:   COMMUNITY  REPORTS 

A.   GREEN  RIVER  AND  iOCK  SPRINGS,  WYOMIJiG-  B.   FOSSITM 

AND  COLSTRIP,  "ONTANA   C.   CENTER,  NORTH  DAKOTA   D. 

LANGDON,  NORTH  DAKOTA   E.   CONRAD,  MONTANA   F.   KILLDEES, 

NORTH  DAKOTA   G.   ST.  GEORGE,  UTAH.   PURPOSE:   TO 

PREPARE  SEVEN  DISTINCT  COMMUNITY  REPORTS  CONTAINING 

DESCRIPTIONS  Of  THE  HOUSEHOLD  SURVEY  FINDINGS  fOR 

INDIVIDUAL  COMMUNITIES  AND  SUMMARIES  Of  INFORMATION  F80I! 

THE  PROJECT  SURVEY  ON  PROJECTS  RELEVANT  TO  EACH.   DUE 

TO  THE  PROXIMITY  Of  ROCK  SPRINGS  TO  GREEN  RIVER  AND 

Of  FORSYTH  TO  COLSTRIP,  THE  COMMUNITY  REPORTS  FOR  EACH 

OF  THESE  PAIRS  OF  COMMUNITIES  WERE  COMBINED  IN  SINGLE 

VOLUMES  UNDER  THE  ASSUMPTION  THAT  ANYONE  INTERESTED  IN 

ONE  WOULD  BE  INTERESTED  IN  THE  OTHER. 

IV.   CONSTRUCTION  WORKER  PROFILE:   USER'S  GUIDE  TO  THE 

DATA.   PURPOSE:   TO  DOCU'ENT  THE  METHODOLOGY,  PROCEDURES, 

AND  RESULTS  OF  THE  STUDY  SO  THAT  THE  BASIC  DATA  CAN  BE 

USED  BY  OTHER  RESEARCHERS.   THE  ENTIRE  DATA  SET  IS 

DESCRIBED  IN  DETAIL  AS  ARE  THE  PROCEDURES  FOR  OBTAINING 

THE  DATA  ON  TAPE,  PUNCHED  CARDS,  OR  HARD  COPY. 

AVAILABLE  ON  REOUEST  FROM:  OLD  WEST  REGIONAL  COMMISSION, 

17IC  'K'  ST.,  NW,  SUITE  426,  WASHINGTON,  DC   20006. 
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PROJECT    TITLE  : 

S02    REMOVAL    USING    (SH-ALKALI    WET    SCRUBBING 

PROJECT  SUPERVISOR: 

E.  ».  SONDREAL;  P.  H.  TUFTE 

U.S.  ERD«,  6RAND  FORKS  ENERGY  BESEARCM  CENTER 

GRAND  FORKS,  ND   5^202 

PRIHART  SPONSOR: 
U.S.  ERDA 
U.S.  EPA  (fr7t) 

PRIHART  FUNDING  AMOUNT: 
1973  -  263,000  ;  1974 
1976  -  250,000 

TIHE  FRAME: 

07  01  70  TO  06  30  78 

LOCATION: 
ND 

ABSTRACT: 

DEVELOPMENT  OF  A  yET  SCRUBBING  PROCESS  FOR  REMOVING  SO? 
FROM  STACK  GASES  USING  ALKALI  AVAILABLE  IN  COAL  ASM  AS 
THE  SORBENT.   D ErONSTR ATI  ON  OF  THE  FEASIBILITY,  IN  TERPS 
OF  HIGH  SO?  R£"OVAL  EFFICIENCY  AND  MINIMAL  SCALING  PRO- 
BLEMS, OF  USING  ASH-ALKALI  SCRUBBING  TO  MEET  FEDERAL 
SO?  EMISSION  REGULATIONS  OH     «  NEW  C Y CLONE -F I R E D  UNIT 
BURNING  NORTH  DAKOTA  LIGNITE.   MEASUREMENT  OF  SO?  ADSORP- 
TION AND  DESORPTION  PROPERTIES  OF  WESTERN  COAL  CHAR, 
WESTERN  FLY  ASH  AND  NAHCOLITE  (NAHCO  3)--A  MINERAL 
ASSOCIATED  WITH  OIL  SHALE  — TO  DETERMINE  WHETHER  THESE 
MATERIALS  CAN  BE  USED  IN  EXISTING  DRY  PROCESSES  FOR 
FLUE  GAS  DESULFERIZATION,  OR  FOR  N0»  ADSORPTION. 

REPORTS  AND  PUBLICATIONS: 

1.   H.  GRONHOVD,  P.  H.  TUFTE,  FT  AL.   SOME  STUDIES  ON 
STACK  EMISSIONS  FROM  LIGNITE-FIRED  POWERPLANTS.   PRE- 
PRINT, MAY,  1V7J,  1?  PP.   ?.   s.  J.  SELLE  AND  6.  H. 
GRONHOVD.   SOME  COMPARISONS  OF  SIMULTANEOUS  STACK  GAS 
PARTICULATE  DETERMINATIONS  USING  THE  ASMf  »,  EPA  METHODS. 
PRESENTED  AT  THE  WINTER  ANNUAL  MEETING  OF  THE  AMERICAN 
SOC.  OF  MECM.  ENGR.,  NOV.  26-JC,  1972,  PREPRINT  NO.  72- 
WA/APC-*,  5P.   3.   E.  A.  SONDREAL  AND  P.  H.  TUFTE.   COM- 
PARISON OF  FLUE  GAS  DE S UL FE R I Z « T I  ON  FOR  EASTERN  VERSUS 
WESTERN  U.S.  COALS.   PRESENTED  AT  THE  1974  FALL  MEETING 
OF  THE  SOCIETY  OF  MINING  ENGINEERS,  AIME,  SEPT. 
1974,  PREPRINT  AVAILABLE.   4.   E.  A.  SONDREAL,  P.  H. 
TUFTE,  ET  AL.   WET  SCRUBBING  OF  S02  WITH  POLLUTION 
CONTROL.   PREPRINT  AVAILABLE.   5.   P.  H.  TUFTE,  E.  A. 
SONDREAL,  ET  AL.   PILOT  PLANT  SCRUBBER  TESTS  TO  REMOVE 
SO?  USING  THE  SOLUBLE  ALKALI  IN  WESTERN  COAL  FLY  ASH. 
PREPRINT,  M,T  1973,  ?7  P.   e.   R.  C.  ELLMAN,  L.  E. 
PAULSON  AND  S.  A.  CCOLEY.   'C OMME RC I AL -SC A LE  DRYING  OF 
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LOW-RANK    WESTERN    COALS,     FART     I-RAIL     SHIPMENT     TEST 
OBSERVATIONS'.       PRESENTED     AT     IC7;     LIGNITE     SYNPOSIUM, 
MAY     1975,     21     pp. 
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AFSTRACT: 

A  TOTAL  OF  124  COAL  TEST  MOLES  UERE  DRILLED  IN  CAMPBELL 

AND  SHERIDAN  COUNTIES,  VTOMING,  AND  IN  BIG  HORN,  RICHLAND 

AND  DAWSON  COUNTIES,  MONTANA.   A  NUMBER  OF  CORES  HERE  TAKEN 

OF  VARIOUS  COAL  BEDS  AND  A  NUMBER  OF  WATER  TEST  WELLS  WERE 

ALSO  INSTALLED  IN  A  NUMBER  OF  LOCATIONS  IN  MONTANA. 

THE  EVALUATION  OF  THE  DRILLING  DATA  IS  IN  PREPARATION. 
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RELATED  RESEARCH  THIS  SUMMER: 

1.  DOMESTIC  WATER  HEATED  FROM  FURNACE  C 
PROF.  DOUGLAS  POLETTE,  AGRICULTURAL  AND 
1  STUDENT. 

2.  ENERGY  CONSERVATION  AND  BUILDING  PER 
WILLIAM  SEMPLE,  ARCHITECTURE,  4  STUDENT 

3.  ANALYTICAL  PROCEDURES  APPLIED  TO  ENE 
THEIR  POLLUTANTS,  PROF.  RAY  WOODRIFF,  C 
STUDENTS. 

4.  GEOLOGICAL  AND  GEOCHEMICAL  STUDIES  0 
PROF.  ROBERT  CHADWICK,  EARTH  SCIENCES, 

5.  PHOTOEMISSION  STUDIES  OF  SURFACES,  P 
LAPEYRE  AND  DR.  JAMES  ANDERSON,  PHYSICS 

6.  MATERIALS  STUDIES  USING  VAN  DE  GRAAF 
PROF.  WENDLAND  BEEZMOLD,  PHYSICS,  1  STU 

7.  ENERGY  TRANSFER  IN  SOLID  STATE  LASER 
RUFUS  CONE,  PHYSICS,  2  STUDENTS. 

8.  WIND  ENERGY  SUPPLEMENTATION  OF  RESID 
PROF.  HUGO  SCHMIDT,  PHYSICS,  1  STUDENT. 

9.  FIELOWORK  PROJECTS  IN  SOCIOLOGY,  PRO 
JOBES,  SOCIOLOGY,  2  STUDENTS. 
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IDS  TO  THE  ACCURATE  CORRELATION  OF  COAL  BEDS 

ANNA  COAL  FIELD. 

WILL  INCLUDE  DETAILED  DESCRIPTIONS  OF  THE 
AS  MECHANICAL  LOGGING.   ADDITIONALLY,  SPLITS 
WILL  BE  SENT  TO  THE  U.S.  BUREAU  OF  MINES 
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CAMPBELL.  CONVERSE,  LINCOLN,  SHERIDAN,  SWEET- 
ES 

R  AND  FALL  OF  1974,  THE  WYOMING  GEOLOSICAL 

CTEO  54  FACE-CHANNEL  COAL  SAMPLES  FROM  ACTIVE 

CROPS  IN  FOUR  OF  THE  10  MAJOR  COAL-BEARING 

MING.   THESE  SAMPLES  WERE  SPLIT  IN  THE  FIELD 

GEOLOGICAL  SURVEY,  AND  TO  THE  JOINT  DEPARTMENT 

YOMING  GEOLOGICAL  SURVEY  LABORATORIES  FOR 

LTIMATE  AND  PROXIMATE  ANALYSES,  ASH  FUSION 

,  HARDGROVE  GRINDABILITY  INDICES,  REAL  SPECIFIC 

REE-SWELLING  INDICES,  FORMS  OF  SULFUR,  ASH 

AND  CONCENTRATIONS  OF  UP  TO  32  TRACE  ELEMENTS 

NED  ON  EACH  SAMPLE  BY  VARIOUS  OF  THE  THE 

TO  COMPLIMENT  EACH  OF  THE  ANALYSES,  A 

SURED  SECTION  WAS  MADE  AT  EACH  SAMPLING  SITE. 

CEDURES  ARE  ALSO  DESCRIBED. 

LICATIONS: 

'REPORT  OF  INVESTI6ATI0NS  NO.  11:   ANALYSES 

SECTIONS  OF  5*  WYOMING  COAL  SAMPLES,  COLLECTED 

06ICAL  SURVEY,  BOX  3008,  UNIV.  STATION, 
82071.   PRICE  NOT  YET  DETERMINED. 
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5R0UNS-II  ATE  R  OOHN  GR  A  0  I  E  V  T  FRO"  THE  "INE. 
THE  PURPOSE  OF  The  INVESTIGATION  IS  TO  DE 
EVALUATE  THE  EFFECTS  U'ON  THE  HYDR0L03IC 
CREATED  BY  THE  EXPANSION  0'  THE  GASCOYNE 
SPECIFICALLY,  THE  OBJECTIVES  ARE  TO:   1. 
PREDICT  THE  CHANGES  IN  THE  RUNOFF  CHARACT 
KENT  LOAD,  AND  MATER  SU'LITY  OF  STREAMS 
HIVE  AREA;  AND   ?.  DETFRrlNE  The  LOCATION 
THE  "AJJR  AJUIFERS  AND  PREDICT  THE  CHANGE 
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JJALITY  OF   dATER  i(  I T  H 1 N   IhE'. 

THE  EXISTING  HYOROLOGIC  SYSTE"  KILL  BE  SIPU.ATED  KITH  A 
DIGITAL  CONCEPTUAL  "ODEL  INVOLVING  FINITE  ElEPENT  AND 
DIFFERENCE  AP  =  5  OX  1 " A T  I  ON  5  OF  THE  GROUNOKATER  AND  SURFACE- 
KATEF  FLOk  E3UATI0N.   DATA  FOR  IHE  "OOELS  KILL  BE  OBTAIN- 
ED FBO«  NEK  AND  EXISTING  TEST  KELLS  AND  GAGING  STATIONS. 
TYPE  OF  STUDY: 

PARI  OF  'ENERGY  "INERALS  REHABILITATION  INVENTORY  AND 
ANALYSIS  -  'E«RIA,  J.S.  BUREAU  OF  LAND  "ANAiEKENT. 
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FUNDING  A"OUNI: 

-  35,003 
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73  TO  06  3C  76 

TERN  STATES 

JECTIVES  OF  THE  STUDY  INCLUDE:   1.  OUANTITATIVE 
T£RI7ATI0N  OF  A  VARIETY  OF  SO U -VE GE TA TI ON  CO"- 

KITH  REGARD  TO  SURFACE  FLOK,  SEDI"ENT  YIELD,  AND 
TIPILITY  TO  EROSION.   2.  D E TE R"I N A T I  ON  OF  THE  BASIC 
SES  CONTROLLING  RUNOFF  AND  EROSION  FRO"  UPLAND 

AND   7.  DETERMINATION  OF  THE  EFFECTS  OF  VARIOUS 
OF  LAND  USE.   II  IS  NOT  IHE  OBJECTIVE  OF  THIS 
TO  EXTRAPOLATE  DIRECTLY  FROC  UPLAND  PASINS  TO 

DOWNSTREA"  AREAS.   IT  IS,  HOKEVER,  THE  PRINARY 
IVE  OF  THE  STUDY  TO  FURNISH  THE  NECESSARY  HYDRO- 
DATA  THAT  KILL  ASSIST  IN  REGIONAL  RECONNAISSANCE 
S  KITH  IHE  PURPOSE  OF  ESTIHATING  IHF  E N VI RON«E NT AL 
1  OF  LAM  jSE.   one  of  THE  LAND  USE?  TO  BE  EVALU- 
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OF  THE  OKER«LL  STUBT  IS  5URf»CE  «INIM6. 
PH«SE  OF  THE  STUOT  CONSISTS  OF  CH»R»CTER- 
E  HYDROLDST  COMBITIONS  ON  UNO  I S TUR 3E O  SITES 
E  TRACTS  *I)NINISTEREI)  BY  THE  9URE»U  DF  L»Ntl 

THIS  JORK  IS  BEING  DONE  COOPERATIVELY  »S 
EHBIA  PROGRA"".   THE  OBJECTIVE  Of  THE  STUOIES 

ASSESSING  THE  RECLAMATION  POTENTIAL  Of 
UOIEO.   THE  PRIMARY  TOOL  USED  IN  ATTAINING 
E  IS  A  RAINfALL  SINULATOR  WHICH  APPLIES  A 
R«  TO  A80JT  4,000  SQUARE  fEET  OF  LAND  SUR- 
UNOFF  ANO  EROSION  FRO"  INDIVIDUAL  SITES  IS 
D  AND  COMPARED. 

Lie  LANDS  HYDROLOGY  PROGRAM,'  U.S.  GEOLOGICAL 
OPERATION  WITH  "ENERGY  MINERALS  REHABILITATION 
D  ANALYSIS-EMRIA'  U.S.  BUREAU  Of  LAND  KANAGE- 
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6  TO  07  31  77 

WY   -   PORTIONS  INCLUDED  IN  THE  YELLOWSTONE  RIVER 
E  AND  TRIBUTARIES  DRAINING  TO  THE  MISSOURI  RIVER 
E  WEST  IN  NORTH  DAKOTA  PLUS  THE  COUNTIES  OF 
HELL,  GARFIELD,  MCCONE  (  RICHLAND  IN  MONTANA, 
IN  NORTH  DAKOTA  AND  CROOK,  WESTON,  NIOBRARA, 
E  AND  NATRONA  IN  WYOMING,  ALL  Of  WHICH  FALL  OUT- 
E  YELLOWSTONE  OR  WESTERN  MISSOURI  TRIBUTARIES 
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RIVER  BASIN  AND  ADJACENT  COAL  AREA  STUDY 
ANCE  INVESTIGATION  TO  PROVIDE  A  MULTIAGENCY 
RY  WATER  AND  RELATED  LANDS  STUDY  TO  PRO- 
TE  ALTERNATIVE  fUTURE  DEVELOPMENTS  BASED 
PLES  AND  STANDARDS  FOR  WATER  RESOURCE 
ELOPED  BY  THE  WATER  RESOURCE  COUNCIL. 
CONCENTRATE  ON  THE  CONFLICTS  AND  TRADEOFFS 
VE  WATER  USES  SUCH  AS  ENERGY  AND  IRRIGATED 

NON-DEPLETIVE  USES  SUCH  AS  INSTREAM  FLOW, 
MENT,  WATER  QUALITY  ENHANCEMENT, 
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Rr  A3JATIC  STJDIES  ^ERE  CONDUCTED  dt    THE  TONGUE 

TRi;jT«RIES  I",  THE  y/ICINITT  OF  THE  3IG  HORS 
RIO«>l  CO.,  DJRING  THE  SJKXER  «V0  F«LL  OF  197S. 
DIES  ESSEvrULLr  CONSISTED  OF  ilE»SURE«ENT  OF 

i<«TER  aj»LIlr  PARHHETEPS  (IS  "IVE  EFFLUENTS  AND 
ASD  5I0TIC  POPULATIONS  AT  I«PORTANI  TROPHIC  LEVELS. 

OBJECTIVES  OF  THE  PRELIMINARY  STUDY  (AS  HELL  AS 
ED  LOSS-TER"!  STUDIES  )  ARE:  1)  DETER'INE  THE 

CHEiflCAL,  ASO  HYDROLOGIC  STRESSES  ON  THE  AQUATIC 
2)DETER<(IN£  STRUCTURAL  AND  FUNCTIONAL  RELATION- 
STRESSED  AND  UNSTRESSED  PARTS  OF  THE  AOUATIC 
3)  RELATE  BIDTIC  IMPACTS  TO  PHYSICAL  AND  CHEtlCAL 
F  COAL  EXTRACTION. 

LAND  RECLAMATION  PROGRAM,'  U.S.  ERDA,  ARGONNE 
LAB. 
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MONTANA  AGRICULTURAL  EKPERIMENT  STATION  HAS  BEEN 
LECTINS  PHYSICAL  AND  CHEMICAL  INFORMATION  ON  SOILS, 
MALS  AND  RANGE  VEGETATION  SINCE  1972.   MAJOR  PLANT 
"UNITIES  HAVE  BEEN  ISOLATED  ilTH  ENCLOSURES  SO  AS  TO 
ITOR  FUTURE  CHANGES  RELATIVE  TO  STACK  EMISSIONS. 
MICAL  ELEMENTS  BEING  STUDIED  IN  SOILS,  VEGETATION  AND 
LL  MAMMALS  WERE  SELECTED  ACCORDING  TO  AVAILABILITY 
ROSEBUD  COAL  AND  TOXICITY  TO  PLANTS  AND  ANIMALS. 
S  AND  PUBLICATIONS: 
JAL  REPORT  FOR  EACH  YEAR  BEGINNING  IN  1972  FILED  WITH 

DEPARTMENT  OF  NATURAL  RESOURCES  AND  ALSO  IN  THE  MONTANA 
ICULTURAL  EXPERIMENT  STATION  LIBRARY  AT  MONTANA  STATE 
VEISITY. 
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THE  IMPACT  OF  THE  COLSTRIP  OPERATION  ON  SAMPLING  PLOTS 
OF  GRASS.  SHRUB,  AND  FOREST  VEGETATION  WILL  BE  ASSESSED. 
PLANT  COMMUNITY  CHARACTERISTICS,  (E.G.  CANOPY  COVER, 
SPECIES  DIVERSITY,  GROWTH  AND  PRODUCTIVITY,  AND  PHENOLOGY) 
WILL  BE  EVALUATED.   COORDINATION  OF  THIS  STUDY  AND  THE 
RANGE  RESOURCE  EVALUATION  SPONSORED  BY  THE  MONTANA  POWER 
COMPANY  WILL  PROVIDE  AN  ASSESSMENT  OF  THE  IMPACT  OF 
COLSTRIP  UNITS  I  AND  II  UPON  THE  NATIVE  RANGE  AND  FOREST 
RESOURCE. 
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PROPERTIES  IN  THE  COLSTRIP  FIELD  HAVE  BEEN  DETERMINED 

AND  THEIR  DISTRIBUTION  PLOTTED.   TRACE  ELEMENTS  WERE 
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ATOmC  ABSORPTION  SPECTROSCOPY  <EX- 
ELEKENTS  RUN  WERE:   ANTIKONY, 

LLIU",  CADHIJH,  CHRO><IU<l,  COPPER, 
LEAD,  KANSANESE,  '<ERCURY,  NICKEL, 


DETERHINED  FRO"  AIR  OOIEO,  PULVERWED 
NIING  CORES  FRO"  (.5  DRILL  HOLES 
BJD  5EAC  AND  26  IN  THE  '(CKAY.   IN 
CAL  INCREHENTS  OF  5  FEET  WERE  RUN 
DATA  kERE  taken  FRO"  ANALYSES  BY 

THE  elements  ANTI"ONY,  ARSENIC, 
HERCJRY,  NICKEL.  SELENIUN,  AND  SUL- 
ICHED  IN  THE  3ASAL  FOOT  OR  fin    FEET 
THESE  ENRICH"ENTS  APPEAR  RELATED  TO 
MS  OF  PYRITE  IN  THESE  PORTIONS  OF 
1/«RI«TI0NS  OF  TRACE  ELENEMTS  ABE 
RTICAL  VARIATIONS. 

S  TO  AN  EVALJATION  OF  POSSIBLE  AIR 
EN  XINE-SITE  POWER  PL«NTS  BEGIN 
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ABST84CT: 

THE  09JECTIVES  OF  THIS  RESEARCH  APE: 

1.  TO  ESTABLISH  AS  A  3ASE  FOR  FUTURE  REFERENCE  THE  STATUS 
OF  ECOSYSTEMS  IN  SOUTHEASTERN  "ONTANA  "OST  LIKELY  TO  9E 
INFLUENCED  BY  THE  DEVELOPMENT  OF  INTENSIVE  AND  EXTENSIVE 
JRPAN  DEVELOPMENT  AND  RECREATIONAL  USES. 

2.  TO  ESTABLISH  THE  CHARACTERISTICS  OF  S"ALL  WATERSHEDS 
IN  AREAS  LIKELY  TO  BE  AFFECTED  BY  THE  DEVELOPMENT  OF 
URBAN  HOUSING  AND  RECREATIONAL  USES. 

!.  TO  ESTABLISH  CLASSIFICATION  AND  EVALUATION  SYSTEMS  FOR 
MAJOR  ECOSYSTEM  COMPONENTS  WHICH  CAN  3E  USE5  3Y  COUNTY 
AND  STATE  AGENCIES  IN  DEVELOPING  BASE  DATA  FOR  PLANNING 
AND  rANAGEMENT. 
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ITLE: 

TENTIAL  IMPACT  OF  COAL  STRIP  MINING  ON  THE  WILO- 

ESOURCES  OF  SAROY  CREEK  DRAINAGE,  "T 

TORS  : 

PICTON;  ROBERT  MOORE;  ROBERT  ENG 
UPERVISOR: 
D  w.  GREGORY 

A  STATE  JNIV.,  3I0L0GY  DEPT. 
N,  MT   59715 
R: 

A  OEPT.  OF  FISH  AND  GA"E 
RELANO  RESOURCES 

A  OEPT.  OF  HEALTH  5  ENVIRONMENTAL  SCIENCES 
ISH  I     WILDLIFE  SERV. 
PONSOR  : 
OAL  CO. 
JN0IN3  A"OUNT: 


E  : 


'5  TO  33  15  76 


CT: 

0»  OBJECTIVES  ONLY.   3IR0  SEG"ENT:   1.  DETERMINE  SPECIES 
POSITION  OF  BIRDS  BY  VEGETATIPNAL  TYPE.   2.  MEASURE 
SITY  OF  BIRDS  ON  PRINCIPAL  VE5ETATI0NAL  TYPE.   !. 
IMATE  POPULATION  AND  DISTRIBUTION  OF  "AJOR  GAME  BIRD 
CIES.   LARGE  "AMWAL  SEG"ENT:  1.  MAP  AND  CLASSIFY 
ETATION  IN  STUDY  AREA.   2.  DETERNINE  L'RGE  "ACM4L 
CIES,  POPULATION  SIZE  AND  TYPE,  LOCATION,  AND  SEASON 
USE  OF  AREA  VEGETATION«L  TYPES.   3.  ESTIMATE  CURRENT 

POTENTIAL  WILDLIFE  USE  BY  Mu«4NS  IN  THE  AREA.   4. 
I«AT[  EFFECTS  OF  LARGE  "ATMAL  SPECIES  ON  ATTEMPTS  TO 
VESETATE  MINED  LANDS  . 
LL  M«^««i.  SEGMENT:   1.  DETERMINE  SPECIES  COMPOSITION 
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PASE  NO 
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OF  SH»LL  K«ii"«»LS  BY  VEGETATION  TTPES.   2.  ESTI"I»TE  POP- 
ULATION SIZES  OF  S««LL  »»«W»LS  IN  PRINCIPAL  VEGETATION 
TYPES.   FISH  SEGMENT:     1.  NAP  STREAK  XORPHDXETRY  OF 
SADPY  CREE<.   2.  OETER'flNE  SPECIES  COMPOSITION,  STANDING 
CHOP  AtlD  DISTRIBUTION  OF  FISHES.   3.  ESTIHATE  USE 
PATTERNS  OF  FISHES  XIGRATING  FRO"  THE  Y  E  LLOiiSTONE  . 

4.  aUALIFY  OCCURRENCE  AND  DISTRIBUTION  OF  STREAK  BENTHOS. 

5.  ESTIMATE  FISHERMEN  USE  OF  AREA. 

ALL  SEGMENTS:   TO  PREDICT  EFFECTS  OF  COAL  STRIP  MINING 
ON  ALL  OF  THE  ABOVE. 


IZONTAL  AND  VERTICAL  DIFFUSION  RATES  MERE  NOT  WELL 
CORRELATED.   FOR  THIS  REASON  A  DUAL  MODEL  IS  RECOMMEND- 
ED FOR  THE  AREA  WHICH  USES  HIND  SPEED  AND  LAPSE  RATE 
FDR  PREDICTING  VERTICAL  DIFFUSION,  AND  WIND  SPEED  AND 
DIRECTION  RANGE  FOR  THE  HORIZONTAL. 
REPORTS  AND  PUBLICATIONS: 

COLSTRIP  DIFFUSION  EKPERIMENT  -  FINAL  REPORT 
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TITLE  : 

DPMENT  OF  A  DIFF 
TIDN  POTENTIAL  D 
RIP,  MONTANA 
ATORS  : 

SUPER;  JACK  MCPARTLAND 
SUPERVISOR: 

A.  HEIM6ACH,  JR 
N>  STATE  UNIV.,  EARTH  SCIENCE  OEPT 
AW,  MT 
SPONSOR : 
NA  POWER  CO. 
FUNDING  AMOUNT: 
55.16 
ME: 

73  TO  36  33  75 

ETED  36  33  75 


ACT: 

DIFFJSIDN  EXPERIMENT  WAS  CONDUCTED  AT  COLSTRIP,  MONTANA, 

ESTIMATE  THE  EFFECTS  OF  THE  SEMI-RUGGED  TERRAIN  ON  THE 
SPERSIDN  Of  A  PLUME  FRDM  A  LARGE  ELEVATED  SOURCE.   THE 
4CING  TECHNiajES  INVOLVED  THE  CONTINUOUS  RELEASE  OF 
LVE^  IODIDE  FROM  AN  EFFECTIVE  HEIGHT  OF  530  FEET  ABOVE 
E  GENERAL  TERRAIN  AND  ITS  SJBSEOUENT  TR^CUNG  USING 
D30RN£  AND  GROUND-BASED  NEAR  ACOUSTICAL  ICE  NUCLEUS 
UVTERS. 

E  RESULTS  SHOW  THAT  THE  ADDITIONAL  MECHANICAL  TUR- 
LENCE  INDUCED  BY  THE  TERRAIN  PLAYS  A  SIGNIFICANT  ROLE 

THE  DISPERSION  OF  CONTAMINANTS.   THE  HORIZONTAL  DIF- 
5I0N  WAS  LARGER  THAN  PREDICTED  BY  TURNER'S  AND 
WNE'S  MODELS  AT  ALL  DOWNWIND  DISTANCES.   THE  VERTICAL 
FFUSIDN  OVER  COLSTRIP  COMPARED  FAVORABLY  TO  BOWNE'S 
3JR3AN  PARAMETERIZATION  AND  VERIFIED  HIS  REASONING 
AT  THE  VERTICAL  DISPERSION  APPROACHES  A  LIMIT  FOR 
RGE  DOWNWIND  DISTANCES.   IT  WAS  FOUND  THAT  THE  HOR- 
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TLE: 

ON  MODELING 

PERVISOR: 

.  SUPER 

TANA  HALL 

,  MONTANA  59715 

OUND  POWER  AND  LIGHT 
ONSOR: 

POWER  CO. 
ROADWAY 
MT   59701 
NDING  AMOUNT: 
lARY 

Z    TO  07  01  74 


PLETED  07  01  74 
ON: 


CT: 


ELDPMENT  OF  A  DIFFUSION  MODEL  FOR  PREDICTING  AIR  POL- 
ION  POTENTIAL  UNDER  A  RANGE  OF  WEATHER  CONDITIONS. 
S  STUDY  WILL  HELP  DETERMINE  STACK  HEIGHTS  FOR  THE 
STRIP  GENERATING  FACILITY. 
S  AND  PUBLICATIONS: 

FUSION  MODEL  TO  PREDICT  POLLUTION  AT  COLSTRIP  MODEL  - 
EO  WITH  THE  DEPARTMENT  OF  NATURAL  RESOURCES,  THE  OEPART- 
T  OF  HEALTH  AND  ENVIRONMENTAL  SCIENCES,  AIR  QUALITY 
EAU,  AND  THE  MONTANA  STATE  UNIVERSITY  LIBRARY. 


33000347 

PROJECT  TITLE: 

USE  OF  LICHENS  AS  INDICATORS  AND  PREDICTORS  OF  AIR  POL- 
LUTION AROUND  A  COAL-FIRED  POWER  PLANT 

PROJECT  SUPERVISOR: 
SHARON  EVERSMAN 
MDNTANA  STATE  UNIV.,  3I0L0GY  DEPT. 
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332E1«S,  ^T   55715 
P»IH«I1»  S»ONSOR: 

U.S.  £■>«,  COf(V«LLIS  mT 

C31««LLIS,  OR   97J30 
P8M»«»  FJNDINS  •"OUVT: 

24,155 
TIKE  FR«>ie: 

07  22  74  TD  37  21  76 
LOC«TIO«<: 

HI 

«BST11»CT: 

TKO  LICHEN  SPECIES ,  P» 
•5E  9EIN3  CDLLECTEO  ft 
EXPECTED  TO  BE  «FfECTE 
1  4ND  ?  POi(ER  PLANTS. 
«EI5HrS,  RESPIRATION  5 
CONTENTS  A»E  BEING  OET 
LINE  0«T«  ilILL  BE  CD'<» 
EXOOSED  TO  THE  E"ISSID 
THOSE  OBTAINED  FRO"  LI 
"OHITDREO  AKOUNTS  OF  S 
CUSTER  NATIONAL  FOREST 
OETERdlNATION  AND  x A P = 
COLOUS  LICHEN  CO'<'«UNIT 

REPORTS  AND  pJBLICATIONS: 
NERL,  EPA,  D£CE<IBER,  1 
OF  «  COAL-FIRED  POiiER 
HONTANA.   SECOND  INTER 


ENV.  RESEARCH  CENTER 


OHELIA  CHLOPOCHROA  AND  USNEA  HIRTA, 

0«  THE  AREA  IN  SOUTHEAST  MONTANA 

D  BY  THE  E'ISSIONS  FRO*  THE  COLSTRIP 

CHLOROPHYLL  ANALYSES,  THALLUS 
ATES,  TOTAL  NITROGEN  AND  SULFUR 
ER"INED  FOR  EACH  SA«plE.   THIS  BASE- 
ARED  JITH  DATA  OBTAINED   FR01  LICHENS 
NS  FRO"  THE  POiiER  PLANT,  AND  WITH 
CHEN  SA"PLE$  EXPOSED  TO  VARIOUS 
02  ON  A  GRASSLAND  TEST  PLOT  IN 

OTHER  FIELD  ACTIVITIES  INCLUDE 
ING  OF  TERRICOLOUS  AND  CORTI- 
lES. 

974.   THE  BIOENVIRONHENTAL  IMPACT 
PLANT,  FIRST  INTERI"  REPORT,  COLSTRIP, 
IK  REPORT  IS  IN  PRESS. 


JR. 

,  EARTH  SCIENCE  DEPT. 
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ABSTRACT : 

.EST'O'tLAND  RESOURCES  IS  PLANNING  AN  EXPANSION  OF  THEIR 

»ININi  OPERATION  OF  CROil  INDIAN  COAL.   HOMEVER,  ACCORDING 
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TO  »N  OPISION  FRO'<  THE  APPEALS  COURT  IN  COOT  VS.  XORTON, 
»  LEASEIilDE  »V»LYSIS  OF  THE  IMPACTS  Of  FULL  DEVELOP<IENT 
OF  THE  MHDLE  LEASE  AREA  WUST  BE  COHPLETED  BEFORE  ANY 
FURTHER  dlNIBG  CAN  BE  CONSIOERED.   THIS  OPIKIOS  HAS 
THEREFORE  REOUIRED  THE  PREPARATION  OF  THE  TKO  STATEMENTS 
LISTED  IN  10.     2  ABOVE. 
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ER 6ENERATED  FLU  GAS  FROM  COLSTRIP  COAL. 
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REMOVAL  OF  FLY  ASH  fROM  STACK  GASES  BY  ELECTROSTATIC 

PREC IPITATION 
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BA-06-03 
PROJECT  SUPERVISOR: 

E.  A .  SONDREAL 

J.S.  ERDA,  GRAND  FORKS  ENERGY  RESEARCH  CENTER 

BOX  9213,  UNIV.  STATION 
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LOCATION: 

ND 
ABSTRACT: 

OBJECTIVES:   THE  MAJOR  OBJECTIVES  ARE  TO  DEVELOP  RELIABLE 

METHODS  FOR  EVALUATION  Of  THE  C OLLE C TAB  I L I TY  OF  HIGH- 
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RESISTIVITY  FLY  «SH  FOBBED  8Y  CO""BJSTION  OF  Law-SULFUR- 
CDNIENT  ilESTEiSN  CD«LS  i1     E  LEC  T  ROS  T »  T I  C  PRECIPITATION,  TO 
DEVELOP  *  DESIGN  B«SIS  FOR  SIZING  OF  ELECTROSTATIC  PRE- 
CIPITATORS 8«SE0  OS  LA305ATORY  TESTING  PROCEDURES  THAT 
CAN  BE  PERFORMED  ON  REASONABLY  S"ALL  SAMPLES,  AND  TO 
DEVELOP  NEW  "ATERIAlS  AND  METHODS  TO  CONDITION  FLY  ASH 
TO  IX'ROVE  COLLECTION  EFFICIENCY. 
REPORTS  AND  » J BL I C A T I  ON S : 

1.  S.  J.  SELLE,  P.  h.  TJFTE,  ET  AL.   'A  STUDY  OF  THE 
ELECTRICAL  RESISTIVITY  OF  FLY  ASHES  FRO"  LO. -SULFUR  WEST- 
ERN COALS  USING  VARIOJS  "ETHOOS.'   PRESENTED  BY  AIR  POL- 
LUTION CONTROL  ASSOCIATION  65TH  ANNUAL  HEETIN3  PREPRINT 
NO.  7  (J)  107,  JUNE  1972,  21  PP. 

2.  SELLE,  STANLEY  J.,  LINDSAY  L.  HESS,  AND  EVERETT  A. 
SONDREAL.   'WESTERN  FLY  ASH  CO»"POSITION  AS  AN  INDICATOR 
OF  RESISTIVITY  AND  PILOT  ESP  REMOVAL  EFFICIENCY.'   PRE- 
SENTED AT  THE  68TH  ANNAJAL  AIR  POLLUTION  CONTROL  ASSOCIA- 
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TO  IN  PORTIONS  OF  THIS  DOCUMENT,   (PRIMARILY  THAT  ADJOIN- 
IN!  THE  SIXTH  DISTRICT  IN  NO»THEASTERN  WYO'ING).   WITHIN 

THE  SIXTH  DISTRICT,  MINING  AND  TIMBER  PROCESSING  ARE 

»APT  OF  THE  STATEGY  OF  THIS  DOCUMENT. 
REPORTS  AND  »JBLI CAT  IONS : 

N.  JACOjOT  and  van  LIHDOUIST.   ECONOMIC  DIVERSIFICATION  - 

•  oRIMfR  FOR  ECONOMIC  CHANGE.   SIXTH  DISTRICT  COUNCIL  Of 
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LOC«L  GOVERSflENTS  ,  HPT.  NO.  05«.   »»«IL»8LE  FEB.,  1976. 
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AZ  8 
HAL«E 
F  ECO 
STAT 
AZ  i 
PERVI 
JELIM 
N  UES 

uxaiN 
c: 

ONSOR 
ELAND 
liPSO 
X  449 

XT 
NDIN6 


R 

T  RES 
DR., 
5281 
RS 

NOXIC 
E  UNI 
5281 
SOS  : 
EK 

T  RES 
E  ST. 


EARCH,  INC. 
SUITE  219 


EARCH,  INC. 
,  SUITE  J01 


RESOURCES 


59034 
AXOUV 


5  TO  12  15 
ED  12  15  7; 


75 


TELLOWSTON 
RI^ER  COJN 


E,  BIG  HORN,  ROSEBUD,  TREASURE,  CUSTER, 
TIES 


ECT  OF  THE  STUDY  WAS  TO  PROVIDE  BASELINE  INFORXA- 
R  THE  PREPARATION  OF  IXPACT  ASSESSXENTS  ASSOCI- 
TH  THE  VIEWING  OF  CROW  COAL  BY  WESTXORELAND  RE- 

CDXPANY.   THE  FIANAL  REPORT  HAS  4  SECTIONS.   THE 
L  ANALYSIS  USES  AN  E C ONOXI C -D EXOGR' PH I C  SIXULATION 
D  EXAMINE  THE  ALTERNATIVE  FUTURES  THAT  XAV  FACE 
-COUNTY  STUDY  AREA  (THE  COUNTIES  LISTED  ABOVE). 
DVD  SECTION  INVESTIGATES  THE  PUBLIC  REVENUE  AND 
TURE  IXPLICATIONS  OF  COAL  DEVELOPMENT.   A  DETAILED 
TION  IS  THEN  XADE  OF  SOCIAL  AND  ECONOMIC  CONDI- 
N  A  THREE-COJNTY  PRIXARY  IMPACT  AREA  (BIS  HORN, 

AND  TREASURE  COUNTIES).   EMPHASIS  IS  PLACED  ON 
ATELY  PORTRAYING  THE  EXTENT  AND  AOEOUACY  OF 
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PUBLIC  FACILITIES  AND  HOUSING,  THE  FISCAL  SITUATION  OF 
COUNTY  AND  MUNICIPAL  JURISDICTION,  AND  THE  ATTITUDES 
9F  AREA  RESIDENTS  TOWARDS  COAL  DEVELOPMENT.   THE  FINAL 
SECTION  OF  THE  REPORT  EXAMINES  SOCIAL  AND  ECONOMIC  CON- 
DITIONS ON  THE  CROW  RESERVATION. 
REPORTS  AND  PUBLICATIONS: 

ENVIRONMENTAL  BASELINE  STUDIES  FOR  CROW  INDIAN  COAL 
LEASES:   SOCIOECONOMIC  REPORT.   PREPARED  BY  MOUNTAIN 
WEST  RESEARCH,  INC.  FOR  WESTMORELAND  RESOURCES.   DEC, 
1575.   REPORT  CAN  BE  OBTAINED  FROM  MOUNTAIN  WEST  RE- 
SEARCH, INC.,  123  E.  UNIVERSITY  DR.,  SUITE  219, 
TEXPE,  AZ   852«1 


30000361 
PROJECT  TITLE: 

WYOMING  HUMAN  SERVICES  PROJECT 
PROJECT  NUMBER: 

43-S929 
PROJECT  SUPERVISOR: 

JULIE  M.  UHLXANN 

UNIV.  OF  WYOMING 

ARTS  I     SCIENCES  310 

LARAMIE,  WY   82071 
PRIMARY  SPONSOR: 

NATIONAL  INSTITUTE  OF  MENTAL  HEALTH 

RALPH  SIMON 

5600  FISHER'S  LANE 

ROCKVILLE,  MD   20852 
SECONDARY  SPONSORS: 

ECONOMIC  DEVELOPMENT  ADMINISTRATION 

GEORGE  DEL  FUOCO 

909  17TH  ST. 

DENVER,  CO   83232 

WYOMING  OEPT.  OF  PUBLIC  ASSISTANCE  S  SOCIAL  SERVICES 

JANET  LANE 

STATE  OFFICE  BUILDING 

CHEYENNE,  WT   S2032 
PRIMARY  FUNDING  AMOUNT: 

TOTAL  478,537 

FY  76  -  117,509;  FY  77  -  108,079;  FY  78  -  98,167;  FT  79  - 

95,399;  FY  80  -  69,383 
SECONDARY  FU^(OING  AMOUNT: 

60,303  (EDA) 

18,427  -WY.  DEPT.  OF  PUBLIC  ASSISTANCE  8  SOCIAL  SERVICES) 
TIME  FRAME: 

07  01  75  TO  06  30  80 
LOCATION: 

WY   -   CAMPBELL,  PLATTE,  CONVERSE,  JOHNSON,  SWEETWATER 

COUNTIES 
ABSTRACT: 

THE  WYDMINo  HUMAN  SERVICES  PROJECT  TRAINS  STUDENTS  IN 
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THEIR  'IN«L  rE«R  3f    CDJR5E  WORK  »T  THE  UNIVERSITY  OF 
UTOlIVo  (9.«..  •.».,  TMIRO  YE«R  L»i(  OR  OOCTDR»L  LEVEL) 
TO  »0R<  !•<  "lULTIOISCI'LIN*"*  TEA"S  IN  jrO'ING  C0«1UNITIES 
fOR  «  PERIDB  Of  ONE  TE'R  AFTER  GR«tlU»TI0N  FRO'^  THE 
JNWE^SITY.   TE««I  '«E<I3ERS  JD»KING  IN  THE  C  O'fXUS  I T I E  S  »RE 
NEW  S«L»RIED  PROFESSIONALS  WHO  «0B<  IN  HU»»N  SERVICE  AREAS 
SUCH  AS  CENTAL  HEALTH,  SOCIAL  SERVICES,  LAW,  RECREATIOS, 
CAY  CASE,  PJBLIC  HEALTH,  PJ3LIC  AD"IM  STR«  Tl  ON  ,  EDUCATION, 
EN3INEERK3,  LAW  ENF05CE«ENT,  ETC.   EACH  TEA*  SPENDS  ONE 
YEAR  IN  TKE  CO»<IUNITY  WHILE  A  NEW  TEA^  IS  9EING  TRAINED 
TO  TA<E  OVER  DJRING  THE  FOLLOWING  YEAR  OF  THIS  FIVE-YEAR 
PROGR  A w . 

0JRIN3  THE  YEAR'S  J03  PLACEMENT  IN  A  CO««UNITY,  INDIVIC- 
JAL  T£A>I  •E'IBERS  SPEND  HALF  THEIR  WORK  TI»E  WITH  A  LOCAL 
HJHAN  SERVICE  AGENCY  PROVIDING  DIRECT  SERVICES,  OR  EXTRA 
HANDS,  TO  THE  AGENCY.   THE  OTHER  HALF  OF  THEI^i  Tl'^i     IS 
SPENT  AS  A  TEA"  WORKING  ON  CO""UNITY  PROJECTS  RELATED 
TO  THE  I«PROVE>'ENT  OF  HJ»AN  SERVICES  WITHIN  THE 
C0W1UNITY.   FOR  EKABOLE,  THE  TEAX  KIGHT  ESTABLISH  A 
HU«IAN  SERVICES  INFORKATION  AND  REFERRAL  SERVICE  FOR  THE 
CO'flUNITY.   THE  PJRPOSE  OF  THE  TEA«^  IN  THE  COMKUNITY, 
IN  30TH  ITS  AGENCY  AND  T E A H  FUNCTIONS,  IS  TO  WORK 
T0WAR5  RELIEVING  SOPIE  Of  THE  PRESSJRES  RESULTING  FRO" 
THE  INCREASING  HUHAN  PROBLEMS  RELATED  TO  ENERGY  MPACT. 
WHILE  IS  THE  C0H1JNITY,  THE  TEAM  ALSO  WORKS  CLOSELY 
•ITH  A  CO"«JNITY  ADVISORY  BOARD  AND  A  PROJECT  FIELD 
COORDINATOR. 

CURRENTLY  THE  WHSP  HAS  A  TEA*  OF  SEVEN  HU"AN  SERVICE 
ASSOCIATES  IN  GILLETTE,  WYOMING.   TWO  TEAHS  ARE  PRO- 
JECTED fOR  1976-77.   ONE  TEAH  WILL  BE  LOCATED  IN  GILLETTE 
AND  THE  OTHER  WILL  3E  LOCATED  IN  WHEATLAND,  WYOMING. 
THE  PROJECT  GOAL  IS  TO  HAVE  THREE  FIVE-PERSON  TEAMS  IN 
THREE  DIffERENT  WYO"ING  COMMUNITIES. 

OVERALL  PROJECT  GOALS  'RE  1-  TO  GO  BEYOND  THE  IDENTI- 
FICATION OF  IMPACT  PROfLEHS  TO  A  PROGRAM  OF  ACTION  DE- 
SISNEJ  TO  ASSIST  IN  THE  RESOLUTION  OF  THESE  PR09LE«S; 
2-    TO  OBTAIN  AN  HOLISTIC  VIEW  OF  THE  HUMAN  SERVICE 
DELIVERY  SYSTEM  IN  THE  COMMUNITY;   3-  TO  TRAIN  HUMAN 
SERVICE  WORKERS  IN  A  TEAM  APPROACH  TO  HUHAN  SERVICES 
BEFORE  THEY  PEC3»E  LOCKED  IN  TO  THEIR  RESPECTIVE 
DISCIPLINES;  AND   ".-  TO  DERIVE  SUGGESTIONS  AND  GUIDE- 
LINES FOR  OTHER  IMPACTED  COM«UNITIES  AS  TO  HOW  TO  "OST 
EFFECTIVELY  DELIVERY  HJM«n  SERVICES  UNDER  IMPACT  CONDI- 
TIONS. 
REPORTS  AND  PUBLICATIONS: 

'3ILLETTE  HUMAN  SERVICES  PROJECT:   SEMI-ANNUAL  REPORT, 

DECEMBER  31,  1975.' 

MONTHLY  PROJECT  REPORT. 

AVAILABLE  FROM  WYOMING  HUMAN  SERVICES  PROJECT,  UNIVERSITY 

OF  .Y0MIN3,  ARTS  i     SCIENCES  'IC,  LARAMIE,  WYOMING   "2071 
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T  TITLE  : 

TO  INTERPRETATION  FOR  CULTURAL  RESOURCES 
T  NUMBER: 
-J?-B 

T  SUPERVISOR: 
ERT  E.  CARROLL 
L03ICAL  CONSULTING  SERVICE 
0  BLOCK  CEDAR  ST. 
ENA,  »T   59601 
Y  SPONSOR: 

.  BJREAU  OF  LAND  MANAGEMENT,  "ONTANA  STATE  OFFICE 
MARTIN 

AL  BUILDING 

N3S,  MT   59101 

FUNDING  AMOUNT: 

3 

ME  : 
75  TO  07  31  76 

4,!?0  S3.  MILES  INCLUDING  PARTS  OF  MERCER,  OLIVER 
»  COUNTIES 

:aTE  all  KNO.N  ARCHAEOLOGICAL  SITES  'NO  PLOT  ON 
AYS  ON  1:P0,:33  SCALE  JUAD-CENTERED  FALSE  COLOR 
RED  AERIAL  PHOTOGRAPHY,  OETER'INE  SITE  CHARACTER- 
3,  INTERPRET  THE  CIR  FOR  INDICATIONS  Of  THESE 
CTERISTICS,  PERfORM  GROUND  TRUTH  TO  DETERMINE 
ER  CULTURAL  RESOURCES  CAN  BE  FOUND  9»  INTERPRETATION 
ALL  SCALE  CIR. 


0300036J 
PROJECT  TITLE: 

YELLOWSTONE  RIVER  PASIN  and  ADJACENT  COAL  AREA  LEVEL 

'i'     ANALYSIS 
PROJECT  SUPERVISOR: 

JERRY  w.  KNAPP,  STUDY  MANAGER 

HARZA  ENGINEERING  CO. 

15C  SOUTH  WACKER  DR. 

CHICA30,  IL   63636 

TRANSwESTERN  LIFE  SLDG.,  ROO"  332,  404  N.  31ST  ST, 
COORDINATOR : 

MISSOJRl  RIVER  BASIN  COMMISSION 

ROBERT  H.  MADSEN 

BILLIN3S,  MT   59101 
PRIMARY  SPONSOR: 

'ISS3JRI  RIVER  BASIN  COMMISSION 
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D30003S4 
ofOJECr  TITLE: 

ORDJECTINS  CO»L  G«S1FIC»TI0N  IN  THE  NOBTHEBV  3RE«T  PL«INS 
»'3JECT  SUPE^VISOl: 

RICH«»0  L.  STSOJP 

«ONT«S»    STATE    JNK.,     •G.     ECON.     8    ECONO'ICS    DE'T. 
CD3PE»»T0R : 

■JNIK.     DF     "DNTAN* 

KDNTAN*  TECH. 
oiimil     SPONSOR  : 

M»TIO>l»L  SCIENCE   FOJND«TION,  OANN 
ORIII»RY  FJNOING  AMOUNT: 

PROPRIETARY 
TIME  FRAME: 

05  01  75  TO  ID  31  75 

LOCATION: 

MT   NO   SB   dr   NE 

ABSTRACT: 

PROJECTS  COAL  JSE  Br  STATE  FOR  SJ9STITUTE  NATURAL  6AS  AND 
CO"PA?ES  PROJECTIONS  <ITH  THOSE  OF  OTHER  RESEARCHERS. 

REPORTS  ANO  PJBLICATIONS: 

THE  POLITICAL  ECONO'^Y  DF  COAL  GASIFICATION:  SO"E  DETER- 
MINANTS OF  DEMAND  FOR  WESTERN  COAL  OSU  A:-.  ECON.  STAFF 
PAPER  75-17) 
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PROJECT  TITLE: 

mo  SYSTE'S,  INSTRU1ENTATI0N  AND  CONTROL  -RECOVERY  AND 

JTILIZ'TION  OF  DILJTE  NITRIC  OXIDE  FROX  AN  <H0  GENERATOR 
INVESTIGATORS : 

F.  P.  'CCANDLESS 

"ONTAyA  STATE  UNIV.,  OEPT.  0'  C  H  E  "^  I  C  •  L  EN^. 
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PROJECT  5 JPERVISOR/RESEARCH  INST 
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3JTTE,  IT   59731 
COOPERATOR : 

MONTANA  COLLEGE  OF  "INERA).  SCIENCES  AND  TECHNOLOGY 
PRIMARY  SPONSOR: 
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PRIMARY  FJNDIN6  A«OUNT: 
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S  AIMED  AT  THE  DEVELOPMENT  OF  A  VIABLE  PRO- 
RODUCTION  OF  NITRIC  ACIO  AND/OR  A  FIXED 
LIZER  FRO"  THE  DILUTE  NITRIC  OXIDE  CONTAIN- 

PRODJCED  DURING  COM9USTI0N  IN  AN  "HD 
E  STUDY  VILL  INCLUDE:   1.  AN  ENGINEERING 
VALUATION  OF  EXISTING  PROCESSES  FOR  NO  RE- 
ERSION,  INCLUDING  A  PRODUCT  MAR<ET  STUDY. 
ION  OF  AREAS  CRITICAL  TO  THE  RECOVERY  AND 

THE  DILUTE  NO,  and   3.  BENCH  SCALE  EX- 
HESE  CRITICAL  AREAS. 
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PROJEC  T  r  ITLE  : 

PRELIMINARY  DESIGN  OF  A  DIRECT  FIRED,  FALLING-9E0  AIR 
PREHEATER  FOR  AN  MHO  GENERATOR  TEST  FACILITY 

INVESTIGATORS  : 

R.  L.  "JSSJLMAN 
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AN  ANALYTICAL  ANALYSIS  OF 
OR  OBJECTIVE  OF  THIS  MODEL 

RATES  ON  MHD  HEAT  EXCHANGER 
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NG  COMPUTER  PROGRAMS  CON- 
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SIUM  SEED  AND  SEED  COMPOUNDS  AND  OTHER  SPECIES  OVER 
LI3JI0  COAL  SLAGS.   AN  EKISTING  CONSTANT  TEMPERATURE 
fJRNA^CE  SHALL  BE  MODIFIED  AS  REOUIRED  FOR  THIS  PURPOSE, 
AND  INSTRUMENTATION  CAPABLE  OF  ACCURATE  "EASUREMENT  OF 
THE  VAPOR  PRESSURE  OF  VARIOUS  ELEMENTS  AND  COMPOUNDS 
ABOVE  SL«5  AT  TEMPERATURES  UP  TO  220D  DEGREES  FAHREN- 
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COMPOUNDS  OVER  A  RANGE  OF  SLAG  COMPOSITION  AND  TEMPER- 
ATURES. 


33000 
PROJE 

MH 
INVES 

R  . 

MO 

eo 

PROJE 
MO 

eo 

D  J 

COOPE 
MO 

Pi^IMA 
U. 

PRIMA 
42 

TIME 
33 

LOCAT 
MT 

A3STR 
TH 
CO 
oE 
FO 
2. 
AD 
CU 
SI 
LA 
OF 
TR 
RE 
dl 


374 
CT  TI 
D  SYS 
TIGAT 

OURN 
NTANA 
ZEMAN 
CT  SU 
NTANA 
t  !30 
TTE 
RATOR 
NTANA 
RY  SP 
S.  ER 
RY  FU 
,342 
FRAME 

IS  7 
ION: 


TLE  : 
TEMS, 
ORS  : 
FOR  D 

STAT 
,  MT 
PERVI 

ENER 
9 
MT   5 

COLL 
ONSOR 
DA 
NDING 


INSTRUMENTATION  AND  CONTROL  -  INVERTER 

E  UNIV.,  DEPT.  OF  ELECTRICAL  ENG. 

59715 
SOR/RESEARCH  INST 
GY  i    MHD  RESEARCH  B  DEVELOPMENT  INST, 

971  5 

EGE  OF  MINERAL  SCIENCES  I    TECHNOLOGY 

AMOUNT: 


5  TO  37  31  76 


ACT: 

E  CONTRACT 
N  F  I  3  J  R  A  T  I  0 
NERATORS . 
R  THREE  TY 

MULTI-TER 
VANTAGES  A 
RREVT  QUAN 
GNS  SHALL 
TIOKSHIPS 

IN5I rflDJA 
OL  IS  TO  B 
ajIREO  TO 
TH  AN  MHO 


OR  SHALL  CONDUCT  A  STUDY  OF  DC  TO  AC  INVERTER 
NS  SUITABLE  FOR  USE  WITH  COMMERCIAL  MHD 
CONSIDERATION  SHALL  3E  GIVEN  TO  INVERTERS 


PES  OF  CHANNELS: 
MINAL  DIAGONAL; 
ND  DISADVANTAGES 


1.  TWO-TERMINAL  DIAGONAL; 
3.  SEGMENTED  FARADAY.   THE 
OF  THE  INDIVIDUAL  VOLTAGE- 
TITIES  DEVELOPED  3Y  EACH  OF  THESE  CHANNEL  DE- 
BE  EVALUATED  AND  THE  CONTROL  OF  THESE  RE- 
TOGETHER  MITH  THE  TYPE  AND  DESIRA3LE  NUMBER 
L  INVERTERS  DETERMINED.   THE  INVERTER  CON- 
E  EXAMINED  ALONG  WITH  NECESSARY  CIRCUITRY 
REALIZE  AN  INVERTER  SYSTEM  INTERFACING 
GENERATOR  AND  A  POWER  GRID  SYSTEM.   EMPHASIS 


I.i    l^itil    CDVi/E'SION     tSO    T?«NS^ORT 


51 


SH»LL  et  »L«CEI)  OS  IDESTIFrlSG  SJITABlE  C0"«E»CI«L 
OEKICES . 


03000?? 
PB5JECT 

CHL3 

"OJECT 

f  .  P 

■  3MT 

b:7e 

P»I •»1 Y 

N«TI 
PBimRY 

55,9 
TI1E  f» 

07  D 
L?C»ri3 

■(T 

09E1. 
UHDE 
Of 

ursT 

HE 

uriL 

13  C 
BOTH 

Ea  • 
c»v 

OJT 
OF  D 
FOLL 

cia« 

E^om 
H»TE 

c:«L 

C«T« 

•  CTI 

9r  F 

»ll?S 

SP»C 

THE 

Mt'l 

BETE 

STJO 

c»r« 

«LS3 


ITLE 
VOOO 
DE-S 
JPE9 
»CC« 
»  ST 


=  0>iS 
•  L  S 
JNOI 


GELATION    A'iD    HYDi!0C5«CKISG    USING 

•SEDUS    HCL    CATALYST    'YSTE" 

1/ISOB: 

NOLESS 

ATE    JSIX.,     OEPT.     OF     CHE«ICAL    E«J3. 

I       55715 

OB  : 

CIE>CE  FOJtCATION 

V3  A'<3ijvl: 


1  '5  TO  06  30  ■'7 
N: 


T  : 

I'INAB 
BAG? 
YOBOO; 

SYSTC 
5ESI3V 
WE  A 
OAL  FE 

lABGE 
N5  A  3 
9E  OBT 
TO  FIN 
IFF ES: 
OWED  3 
TE  CAT 
ASIS  < 
BIALS 

HILL 
LYSTS 

ITY  J 
UBYhEB 
SUBE, 
E  «ELO 
AK3JNT 
A3LES 
BIIVEO 
IE5,  B 
LY5T  ' 

Bf  CA 
AND  JV 


Y  dO 
ANT 
SITB 
».  ' 

AND 
HIGH 
ED. 

AND 
E  ACT 
AINE 
D  O" 
NT  C 

Y  AN 
ALYS 
ILL 
(  FOB 
BE  T 
HILL 
SINS 

TES 
A10J 
CITY 

OF 
CAN 

SAS 
ESEA 
BO" 
BBI£ 
BEAC 


B<  LEAD! 

FB0<1  THE 

OGENATIO 

INITIAL 

TESTING 

PBESSUB 

VABIOJS 

S<(ALL, 

OB  DE5IG 

D.   INII 

EB AT ING 

ATALYST3 

E«  HA JST 

TS  JSING 

PE  =LACE 

EXAHPLE 

ESTEO  IN 

BE  FJBI 

VABIOJS 

TS  TO  OE 

NT  OF  CA 

,  HJ  TO 

LI3JID  A 

?E  OPTI" 

EO  ON  TH 

BCH  WILL 

THE  ASH 

D  OJT  TO 

TED  COAL 


NG  T 

PET 
N  JS 

BES 

OF 
EST 

PEA 
FLJI 
NED 
lAL 
COND 

CAN 
HI 

THE 
C  ON 

HOL 

THE 
HEB 

PBO 
TEBM 
TALY 
HCL 
KO  G 
IZEO 
ESE 

BE 
OB  J 

CO" 

P30 


0  THIS 
BOLEUX 
ING  «  S 
EABCH  W 
A  COKT! 
AB  FEED 
CTOB  CO 
D  9E0  , 
SO  TXAT 
EXPEBI" 
ITIONS 

3E  CO" 
5CPEENI 

A30VE 

KETAL 
YBDATE) 

HCL  EN 
TESTED 
"OTOfiS. 
IKE  THE 
ST  I"PP 
BATIO 
ASEOUS 
.   <INE 
DATA, 
CABBIEO 
NBEACTE 
PLETELY 
OJCTt , 


PROP 
BESE 
JPPO 
ILL 
NUOU 
ER  F 
NFIG 
ETC  . 

"EA 
ENTS 
SO  T 
PARE 
NG  0 
COND 
CHLO 

I"P 

VIRO 

TO  T 

TH 

EFF 
E3NA 
ETC  . 
PBOD 
TIC 
ALON 

CUT 
D  CO 

CHA 


0  S  A  L  W  A 
ARCH  F J 
BTED  NI 
3E  CONC 
S  BE'CT 
OR  CONT 
URATION 
)  IJILL 
NINGFUL 

WILL  B 
HAT  THE 
0  .  THI 
F  POSSI 
ITIONS 
BIDES  B 
BE  3NATE 
NHENT  . 
BY  TO  E 
IS  yiLL 
ECTS  OF 
TED  ON 

ON    CON 
UCTS     SO 
"ODEL? 
G    HITH 

ON  THE 
AL.  RE 
BACTERI 


S  C  APR 
ND;  '" 

CL3-HC 
EBNED 
OB  HHI 
INU0U5 

S  <Tu; 

BE  CON 

<INET 
E  CARB 

ACTIV 
S  HILL 
9LE  CA 
AS  STA 
UT  OTH 
D  ON  T 

THE  3 
NHANCE 

BE  FO 

TE>»PE 
THE  CO 
VEBSIO 

THAT 
WILL  B 
THE  «I 

SECOV 
SEARCH 
:E  THE 


lED  OJT 
ECHANIS" 
L  CATA- 
blTH 
CH  .ILL 

POwDEP- 
ULAR, 
SIDER- 
IC  DATA 
lED 
ITY 

BE 
N- 

NDARD. 
ER 
HE 
EST 

THE 
LLOdEO 
BATJRE  , 
AL, 
N  AND 
THE 
E 

NETIC 
EBY  OF 

UILL 

LI3JID, 


;ooo 

PBOJ 
B 
F 

INVE 

F 
PBOJ 
L 
It 
3 
PBIM 

J 
2 

H 
PC  I« 

1 
TIKE 

0 
LOCA 

" 
APST 

F 

c 

B 
0 

T 
P 
0 
T 


0374 
ECT  TIT 
ESEABCH 
UELS 
STIGATO 
.  P.  «C 
ECT  SUP 
LOYD  PE 
ONIANA 

o:ehan, 

ABY  S°0 
.S.  EBD 

3  HASS A 
ASHI  V3I 
ABY  F  J\ 

55,932 

FRABE  : 
1  20  '5 
TION: 
T 
BACT: 

i:)'   A  L 

ESS  =»I 
ANoE  9E 
ATE  IS 
100  "ES 
HE  BEAC 
ELLETS 
SSBEiS 
I'E  3IV 
T'/33L. 
BODJCT 
HIS  AND 
E  lELLI 
OAL  CON 
F  LISHT 
TEBNJER 
0  TO  AS 
LOkLY  I 
BF  SALT 
PHENOL 
HEN  I' 
NC  OTHE 
JIBE  3  J 
HIS   IS 
AS  EHEB 
UELS. 
AHPLiS 
'ESAP  p 


ON  THE  CONVERSION  OF  COAL  TO  CLEAN  DISTILLATE 

RS  : 

CANOLESS 

EBtdSOB: 

R3 

STATE  JNIi/.,  DEPT.  OF  CHE-ICAL  ENG. 

HT   5=715 
N50R  : 
A 

CHJSETTS  AVE.  Nil 
ON,  DC   23545 
DINS  A"OJNT: 


TO  36  1")  7» 


IIESAIJRE  REVIEW,  IT  IS  OBVIOUS  THAT  NO  GOOD  PRO- 
STS  TO  CONVERT  COAL  TO  A  CLEAN  FUEL  IN  A  90ILIN6 
LOW  ITS  DEC0«»0SITION  POINT.   ONE  OF  THE  3EST  TO 
THE  JSP"  SYNTHOL  PBOCESS.   IT  PROPELS  A  SLURRIED 
H  COAL  OVEB  A  FIYED  BED  CATALYST  WITH  HYDROGEN. 
TOR   IS   5/16  INCH  OIAM.,  CATALYST  IS  1/5  INCH 
OF  2.4);  COPALI,  lot  10LY30ENUX,  TEliPEBATURE  *5f 
CENTI3BA0E,  4000  PSIG  AND  TKO  "INUTES  RESIDENCE 
ES  1200  LBS.  OF  OIL/TON  OF  COAL  AND  REQUIRES  35C0 

OF  OIL  (443  L3S.  OF  OIL  PER  8BL.)  TC  GIVE  A 
WHICH  IS  STILL  LI3JID  AT  ROO"  TE ""f R A TUR E .   WHAT 

ALL  THE  OTHFB  LI3JEFACII0N  PROCESSES  SEE'S  TO 
N3  US  IS  THAT  CONDITIONS  CONDUCIVE  TO  GOOD 
VERSION  ABE  UNSATISFACTORY  FOR  THE  PRODUCTION 

LI3UIDS. 
G  (JSB")  HAS  SHOWN  THAT  COAL  IS  RAPIDLY  CONVERT- 
PHALTENES  BUI  THAT  ASPHALTENES  CONVERT  VERY 
0  OILS.   HE  HAS  NOW  DETERXINED  THAT  ASPHALTENES 
S  l"AOE  JO    OF  A  PYRIDINE-TYPE  BASIC  NITROGEN  PLUS 
IC  (ACIDIC)  GBOJP.   IF  THIS  IS  THE  SITUATION, 
SEE'S  LI«ELY  THAT  THE  CONVERSION  OF  ASPHALTENES 
B  PBODJCTS  FBOtI  COAL  L  I  0  J  E  F  A  C  T  I  ON  "AY  WELL  RE- 
ITE  DIFFERENT  CONVERSION  CATALYSTS  AND  CONDITIONS. 
PERHAPS  THE  BE«SON  THAT  NO  SIN3LE  STEP  PROCESS 
GEO  TO  CONVERT  COAL  ALL  THE  WAY  TD  THE  LIGHT 

OF  THE  PROOJCT  FRO"  PAKCO,  H-OIL,  COEO,  AND 
BOCESSES  WILL  EE  OBTAINED.   THEY  WILL  BE  HEATED 
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WITH  AND  WITHOUT  SOU^ENT,  INTO  A  CATALYTIC 
THE  PRESENCE  OF  HYDROEEN  AND  OTHER  REDUCING 
lABLES  TO  BE  INVESTIGATED  WILL  INCLUDE  TEKPER- 
SURE,  SPACE  VELOCITY,  H Y D R06EN -TO-O I L  RATIO, 
TURE  OF  THE  SOLVENT.   AS  THIS  PROPOSAL  IS 
IS  IMPOSSIBLE  TO  PREDICT  WHAT  ARRAN6EKENT  OF 
OSDITIONS  WILL  PROVE  TO  BE  THE  OPTIitUN.   THE 
IGATEO  EIGHTY-FIVE  COMMERCIAL  CATALYSTS  BEFORE 

THE  CURREVT  SYNTHOL  CATALYST.   IN  GRMI'S 
ABOVE,  WE  ARRIVED  AT  THE  BEST  CATALYST 

DIESEL  OIL  DESULFURIZATION  IN  SLIGHTLY  FEWER 
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OVER  THE  SEVERAL  SEASONS  OF  THE  YEAR. 
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TITLES  SUaxiTTEO  FOR  MEETING  OF  AM.  ASSOC.  PETROLEUM 
3E0L03ISTS,  BILLINGS,  "ONT.,  MARCH,  1976:   CHAOWICK, 
R.  A.,  ET  AL.,  'GEOLOGIC  CONTROLS  OVER  HOT  WATER  MIGRATION 
AT  SELECTED  HOT  SPRINGS,  SOUTHWESTERN  MONTANA.' 
STRJHSACKER,  E.  «..    'PROPOSED  GEOTHERMAL  CIRCULATION 
P'TTERN,  CORWIN  S P R I N GS -G A R D INE R  AREA,  MONTANA.' 
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HCKF  VINTERIZ AT  ION 


HOT  SPRINGS 


C00CC7fC 


00000763 


HL'»AN  SERVICES 


HYDROLOGY 


C?C0C!t1 

C0CDO717   OCCCO'??   SOCCC'23   CCCC072t   CCOOC325   COOCC'2'   CCQCO'J"   CP0r:72':   00000335   0CD00736   CC0003J7 

c':coo33<!  o?cro7e2 


H-riL    P»0ft5S 


INDIOTOS     SPECIES 


sue  J  EC T     I'DtX 


fccc:'7f 


INOUSTSUL    fNffGr     CONSUCPTICI. 

CCCCC'SI 


INDUSTRIAL     W»Tfl! 


trCCC-34 


IXf Of "»TICN     5  YSTFMS 


f 'crc'<:- 


IXFC«BtD    rf-rTCGSArMY 


INISODUCID  SPECIES 


IFP I6«I  ICN 


JOHNSON  CO.,  WT 


cpcco'tj     o?:fo?f?     occrr''9j     rpccc79' 
(rcccic     .rcTC'2'"     ^cocc'^1 

CCCCCTM 


1<»IP«0CHTS    POWER    PROJECT 


K»Nf      tC.,     UT 


tccccsc 


L»l  ri     f»cir[T     INrOPPJTICfi 

COCCC'?C 


L«^^     OvKE  »!  HI  r 


rc:oc'f p 


L»NC     FECL'^IlOt     PtOttAI 

recce;' 


L»Nf    I'SF   n^PFI^c■ 


L»RGE     >'»'"1»L5 


ccocc'2?     croro'.'^     ccccr'»!     cccrc'5'     ofoocTSi     uocccf?     c:c:r!>-t     cjocc??'     cccocssz 
crccc!" 

vCCCC't4 


LOSERS 
LEACHIN6 

LES»L  ASPECTS 
LEVEL  B  ANALYSIS 
LICHENS 
LIGNITE 
LIUNOLOST 
LINCOLN  CC,  WY 
LISUEFACTION 
LIOUIO  FUELS 


SUBJECT  INOEK 

00000103 

00000315  00000316 
C0C0031E  00000387 
&0000338   00000363 

C000C347 

C0C0033d   OP0003B4 

000003J2 

COC003C6 

C0C00375   000C0376   00000377   00CC0378 
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cocco:7P 

N.SNETOHTDRO0TN..IC  ^^^^R »TORS ^^^^^^^^   0000036P   0000037C   00000371   00000^74 

..,.,TOHY.«O.Y..N,CS^^^^^^^^   ^^^^^,^^   ^^^^^,^,   ,,,,„,,   ,0000369   OO0C037C   00000371   0000C372   0OO0C373   OC000374 

««N*6f HENT 


C0C00343 

HANPOWEP  BtOUIRE'^ENTS 

CP00039C 


NARSHALL  CO.,  SD 


KCCCNE  CO.,  "T 


CCeCC'04   00000733   coocc 

CCOCO'S! 

C?CCQ'3f   C00C0767 


>..   CGOCC'.^   CC000'81   G0CrC3E3   000003S5   00000388   CC0OC392   CC000393 


XCK«T    COAL     SE'f 
■CLEAN     CO.,    HO 
XCPHtPSON     CO.,     SD 
ftHCEP     CO.,    Ht) 
"ETEOPOLOCICAL     DATA 
KHD 

KMO    CTCLE     ANALYSIS 
BHO    INSTdUNENTATION 
KHO    INVESTERS 
HMD    STIAH    PLANTS 
■ICKOPlOLOtr 
KINE     HAULA6E 
«INE     5A^PL1NC 
BINtllAL    OfVELOPHENT 
»'INFIi«L    OWSEBSHIP 
MINERAL     RFSOUBCES 
HININP     EOI'lP«lfNT 


SUBJECT    INDEX 
CP0O03t2 
CPOO033f       000C036J 

C0CCC'f3 

CC000J56   0D0C036? 

rcooco"     ooooo'46     cccoo7*p 

C00CC:65   OOOC036<!   00000367   0000036P   00000369   00OCC37O   00000371   OOO0C37J   0000CJ73   0000037* 
COOOC'72 

rOOCO'66   00000367   0000036P   00000369   C0000370   C00CC372   0000037* 
CPCOCT* 

cocco'eo 

C0C0C30O 

COCCO'IC   O00C077O   C000C3S0 

CO00CT02 

cpooo??"; 

COCOO'of 
CPC0C7f P 
CCC0C37C   00CC03pr 
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HINING  «TH0D0L06T 


SUBJECT  INDEX 


C000CT07   00000126   00000179   00000380 
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HININS     STSTEBS 


00000780 


dissoum   RivEB   b»s:n 


COOCO'3*       O0OC073P       00000367 


HISSOllRI    PIVEP-WTCMING    48UEDUCT 
C00C0'3t 


C0000'13       00000314       C0000326       0C0C0335       00000336       000003*5       00000360       00000363 


■  OOERATE    TE"PEI1»TURE     SL»6     FLOW    FACILITY 

00000771 


MONITORING 


00000305   00000308   00000309   00000310   00000318   00000322   00000123   000CC324   00000327   0000032')   00000332 
000003*5   00000348   00000353   00000354 


MONTANA  STRIP  BININS  AND  RECLAMATION  ACT  OF  1<J73 
00000712 


MORPHOHETRT 


CP000T32   000CO344 


C0C00771 


C0C00'21 


MCLTIDISCIPLINART  TEAMS 

C0C0C761 


MUSSELSHELL  CO. ,  MT 


NATRONA  CO.,  MT 


CDOOO'36   00000367 
CCCOC'3?   OC000763 


NATURAL    fAS 


CCCC:764       C00CC381       000007S8 


NATURAL    RESOURCES     INVENTORT 
COC007';2 


NEUTRON    PROBE     TECHNIOUES 

10000717       CPOCOIU 


NIOPS  >Kt  CC.,  HT 


N ITBl t   0» IDt 


SUfJtCT     IVCfX 


OCOC!'      O^OCOTt' 


'?CCC'f5       C"CrCT6< 
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NITOOGtN    Oxior     CCCFNTRHICNS 


NCRTHFSN    CHFrfVKf      IKDIAK     PISt»V»IION 

crccc  j; 


NCRTHftN  C.hfAT  rL<INS 


KME     OfcSEfvCIO 


OIL Jh«LC 


OLIVtB     CC.,     '.  C 


OPPCRTUNITt     COSTS 


OVEPtl'FDtl 


":cccM'  ccTc'ft     ccccc'";'' 

CCCCC'5(  OCCC't? 

cere;: 

cccco'C4  occcc'C     :rorr'if>     crircu     orc?o'2i     ^co'"C73i     cccro'7o     cooc;?"" 


OVtRFUROEK     CI«C»C'E<ISTICS 

::ccc'ic 


OVfBi-fRDlN    f«NDll'.  C 


r:ccc'C'     oroco'?- 


OVfRbllRCfK     '"PS 


•■•"CO    PRC  cess 


PI TROLlUn 


pf TROLonr 


PHENOIOGY 


COOO'tf 
LC00C?f1 


SUBJECT    IKIiex 


PHOTOELECTRIC     ENISSIOKS 

C0000'03 

PHOTOINTERPRET«TI0N 

rooooj62 

PHrsiOCHEHICAL  PROPERTIES 

OCOOOTOi 
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PLANNING 
PLANT  EC0L06Y 
PLANT  ESTABLISHMENT 
PLANT  MATERIALS 
PLANT  PHTSlOLOSr 

PLATTE  CO.,  w» 

PLUMES 

POLICY  DEVELOPMENT 

POPULATION  GROWTH 


COCCCO^   C000031«   00000,3.   00000330   00000333   000003.3   000003.,   0000037,   0000C38.   000003, 
00000341 

CC000M2  C00PD319   OOOCC'iO   00000321 

G0O00J2O  00000321 

00000320  00000340   00000341   00000347 

C0000''61 

C0C00345  0C0C0346 

CCOOC755  OO0CO356 


C0D00343   00000355   OP00035P   C0000386   00OO03B7 
POPULATION  PROJECTIONS 

CDC00355   0C30C390 
POyDER  RIVER  PASIN 

CCCC0I25 

POMDER   RIVER  CO.,  m 

CCCCG'33  0000035'  000CC360 
PREMINING  STUDIES 

CCC0C:'12  C000031?  D000C329 
PUBLIC  FINANCE 

cnooc'sc 


PUBLIC  SEBVICES 


Pl'8LIC»TI0SS 


RAILROAD  SPUR  LINE 


RAINFALL  SmULATOR 


RANGE  ECCLOer 


RAN6E  PLANTS 


RANGE  RESOURCES 


RANGELANO  ECOSTSTEKS 


SUBJECT  INDEI 
COOOOJ55   00000356   00000360 

cooooref  oooco390 

COOOO'10 

0C000337 

C0C00?8* 

00CC0'13   000C031* 

00000310 

C000038?   0O0O0J97 

S 

rOOOC?*C   0C0C0341 
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HECLANATION 


SEE  CHAPTER  1.2  AND: 

00000324   00000326   00000335   00000337   00000363   00000379   00000380   00000384 


RrCLAHATION     STANt«RDS 


RECREATION 


REDUCING  AGENTS 


Rf 6UL«T IONS 


RESOURCE  INVENTORY 


CrCCOTSC   0000073?   000CP343   00000344   00000'89 


cococ3r7 


cccoc?e7 


CC0C0'C4   000C03ff   0000039? 


RETRE«T  SUREACE  NINING  STSTEFIS 

coocojec 


REVEGET ATION 


cccoo'Of  coopc'ii  crocc'20  ococo'?i 


sm 


REVENUE  «LLOC«TIONS 


RICHLAND  CO.,  XT 


ROBERTS  CO.,  SO 


ROCK  SPRINGS,  WT 


RCSEBUO  CO»L  SE«R 


ROSEBUC  CO.,  «T 


ROSEBUD  CREEK,  NT 


RURAL  OEVELCPNENT 
S«L INE-ALKALI  SPOILS 
S»NPLIN6  PROCEDURES 
SANDSTONES 
SARPY  CREEK,  rT 
SAVAGE,  NT 
SCRUBPE  RS 
SEDIMENTATION 
SEDI^'ENTOLOGT 


SUBJECT  INDEX 

C000035f  0000035P   00000360   00000387 

OOOOO'OI  00000338   00000363 

C00OC7t3 

00000390 

C300034C  000^034? 

rOOOO'33  00000354   0000C355   00C0035f   00000357   00000360 

C0000331 

00000308  00000321   00000336   00000337 

CCGC035"   00000387 

S 
COCOCIS   00000315 

CDC0C306 

CCCOO'fl 

C0000344   00000353 

C300030R 

c:ooc350 

C'COOC'CF      0000033^      crin-'77 

c':>coo3ei 
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SERVICI  SfCTO« 


SEMAGE  TREATKENT 


SHERIDAN  CO.,  UT 


SIMULATION    "OOELS 


SITING     STl'OIfS 


SUBJECT  INDEX 

cnooc.'32 

00000355   OOOC0356   0C0CC!5f   OCOCO'60 
00000*33 

OOOOO'OI   0C0C03C6   0000073"   000C035< 
CPC0C?i« 

:poco7t:  0C0C0T69 


SLA6  FLO«  CHARACTERISTICS 

CCO0C'71 


SLAS-SEED    PROPERTIES 


CC00056?  ooooo^rn  cccro?7? 


S«fALL    «»>l"iALS 


SOCIAL     IKPACT     ASSESSMENT 

roooo'e* 


SPCICFCONCmC  IMPACT 


SfIL  AOENPHENTS 


SOU  ANALYSIS 


SPINK  CO.,  SO 


SPOIL  eANKS 


SEE  CHAPTER  1.5  AND: 

•00000303   00000330   00000363   00000369   00000386   00000387   00000389   00000390 


CO00CM1     oncco!!'     cooo'ai 


COCOO'C;   0PCC0I11   OPCOPJI'   0P0P0321   000003*0 


rpcoc'E? 


orcOO'Of       orpPCCo      orOOP'17      CPCrOTU      CCOOC'I^      OOCrCI''      PC0CC?2P      C00PC3J1       CC0eC326 


SPOILS     CMAIiACTf  RISTICS 

rocpo!?« 


SPOILS     TRfATWENTS 
ST»eiLIZ«T10N 
ST»CK     tnlSSIONS 
STRE*!'     DISCH«R6E 
STBEAHFLOW 
STRIP    MINING 


SUBJECT  INDEX 

OOCOO'O"  000CO120   O0O0OT21 

cooooToe  00000311     oooop'i? 

r0000?40  00000345   00000346   0D0C0347   00000350   00000T51   00000352   Q00CCI7!' 

ooooorzt 

000OC335  00000336 

OOOOCOA  00000311   000CP'16   0C0C032? 
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STRUCTURE  CONTOUR  «»PS 

00000304 


OOOOO'Of       000C0342 


SULFUR     DIOXIDE     REnCVXL 

ooooo'5C     ooocojn 


SURFACE  CONFIGURATIONS 

OOOCOTOS   0000031'   00000321 


SURFACE  CININe 


SURFACE  RUNOFF 


SURFACE  WATER 


00C00'02  00000307   OOOOC'OP   0000030"?   00000310   000C0312   00000317   0OO0C32r   00000321   OC00032*   00000326 

G000CJ27  OOOC0320   00000332   00000336   000003J7   00000339   0OCCO344   0C00C34S   0000C349   OCOC0357   00000360 

C0CCC!7<;  OOOCOZfO   000003;4 

COOOO'CP  OO0C0336 

CQ000I3'  000C0336 


SURFACE -GROUND WATER  RELATIONSHIP 

C000033( 


SWEETWATER  CO.,  WY 


SYNTHETIC  FUELS 


SYNTHOL  PROCESS 


COOOOTOt   0C0C0361   00000388 


C00CO7I!; 


COCOC'76 


SUBJECT  INOEK 
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TECHN0UO6T  ASSESSMENT 

00000391 


TONSUE     RIVER    P«SIN 


0000033?   OOOOOISO 


TONGUE  RIVER  RESERVOIR 

00000332 


TOP06R«PHIC  FEATURES 


00000388 


TRACE  ELEMENTS 


00000302   00000306   000003*2 


TRACT  1  n 


TRANSPORTATION  SYSTEMS 

00C00:'1C   000C0363 


TREASURE  CO..  XT 


rOOOO'33   000C034R   00000360 


UHDER6R ADUATE  RESEARCH 

C00CC'03 


URBAN  tiFV  ELOP'«ENT 


VALUES  CONFLICTS 


C0000388   0000039C 


CC000343 


CnC0O'3O       000C0338       00000357       00000389 


VAN    tt     GRAAFf     ACCELERATORS 

CCC00''03 


VEGETATION    TYPES 


W'TEF     FLOW 


WATER     PIPELINES 


C0DC051C     opoco'ii     coccri'.t     ooorc''9?     COO00393 


rnC0C31'      C00CC3U      DOOOC'26 


crcco534 


liATER     POLLUTION 


crcoo30f     coorc'1?     coccc3i6 


y»TtB    0U«11TT 
ytTER     RESOURCES 


SUBJECT  INDEX 
00000316   000C0?22   0OOOOT24   00000127   00000331   00000333   00000335   000CC336   OO00C339   0C0C0363 


SEE  CHAPTER  1.3  AND: 

00000305   00000308   00000317   00000343   00000363   00000388 
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y«TER  UTILIZATION 
y«TER  yELLS 
MFSTCN  CO.,  wr 
yHE*TL«NC.  WT 
WILDLIFE 

ylLDLIF  C  HAEIT«TS 

yiND  ENE«ET 

WINTE "I 7«TI0N 

WOODY  PLANTS 


ccooo;3f 

COPCO'01  OOOC030?   O000C327 

C00CC73E  00000367 

C3C00361 

CCOOCMC  000003i4   0OOOP753   OOCOO'54 

COO0C757  00000354   00000792 

C000070; 

:CCC07f7 
CCCOC'ZC 


yyOXlNt  HUMAN  SEBVICFS  PROJECT 

CCC00''61 
TtLLOWSTONE  CC.  ,  -"T 


cDcoc''6r 

TELLC— STCNE     OIVEI:     E"SIN 

(COOC'32   OnOPO'37   CC00O'3»   0000076'   CC)CC074*. 


YCUN6'S  CPEEK,  'T 


[0000729 


